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STATE OF WASHINGTON Office Of Air, Waste
ENERGY FACILITY SITE EVALUATION COU And Toxics

P0 Box 43172 • Olympia, Washington 98504-3172

January 9, 2006

Subject: Preliminary Approval of Amendment 3 to Satsop Combustion Turbine
Project (Satsop CT) Notice of Construction (NOC) and Prevention of
Significant Deterioration (PSD) Permit.

Dear Stakeholder:

In August 2005, Energy Grays Harbor Energy, LLC, submitted a request for amendment
of the Satsop Combustion Turbine Project Notice of Construction! Prevention of
Significant Deterioration (NOCIPSD) permit No. EFSEC/2001-0l, Amendment 2, to the
Energy Facility Site Evaluation Council (EFSEC or Council).

EFSEC has reviewed this request for amendment, and by letters to stakeholders, notice to
interested persons, and notice in local newspapers, the Council has initiated the public
comment period. EFSEC will also conduct a public hearing regarding this amendment at
the Council meeting scheduled for February 14, 2006. Final action would be taken after
EFSEC has considered all comments received during the comment period.

Please find enclosed the Preliminary NOC,PSD Approval (No.EFSEC/200 1-01,
Amendment 3) for your review and comment. A Technical Support Document and Public
Notice are also enclosed for your information. To be considered, your comments must be
received in the EFSEC office no later than 5:00 p.m., Tuesday February 14, 2006.

Please do not hesitate to contact me directly at (360) 956-2047, or irinam(2i~cted.wa.gov if
you have any questions about EFSEC’s review of this request.

Sincerely,

~
Irma Makarow
Siting Manager

Enclosures: Public Notice; Technical Support Document; Preliminary Approval;
Stakeholder Mailing List

cc.: Stakeholder Mailing List

(360) 956-2121 Telefax (360) 956-2158 *
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STATE OF WASHINGTON

ENERGY FACILITY SITE EVALUATION COUNCIL
P0 Box 43172 • Olympia, Washington 98504-3172

January 9, 2006

Satsop Combustion Turbine Project. Elma, Washington

Announcement of Draft PSDINOC Approval

Notice of Public Hearing

Project Background

In May 1996, the Governor of Washington State approved the construction and operation of the
Satsop Combustion Turbine Project (Satsop CT or Project), in the Satsop Development Park near
Elma, Grays Harbor County. Construction of the Project began in September, 2001 under the
ownership of Duke Energy. In January 2003, construction of the Project was suspended, with
most major equipment having been installed and much of the site construction completed. In
January 2005, Grays Harbor Energy LLC purchased the Satsop CT from Duke Energy, with the
Energy Facility Site Evaluation Council (EFSEC) approVing transfer of all state permits to Grays
Harbor Energy in February 2005.

In August 2005 Grays Harbor Energy requested an extension of the Notice of Construction!
Prevention of Significant Deterioration (NOC/PSD) approval EFSEC/2001-0l, Amendment 2. If
the extension is granted by EFSEC, the NOC/PSD permit would be extended by an additional 1.8
months until July 20, 2007. Proposed changes to the permit also include a number of technical
modifications to the approval conditions.

Review of Request and Preliminary Determination

Air emissions that would result from the operation of the Satsop CT must be reviewed under the
federal Prevention of Significant Deterioration (PSD) program and Washington State
requirements. EFSEC administers the PSD program for facilities under EFSEC jurisdiction.

EFSEC has reviewed the request submitted by Grays Harbor Energy LLC and has determined
that the project meets the requirements for a NOC/PSD permit extension. EFSEC has prepared a
draft NOC/PSD permit that would require the Project to meet applicable state and federal air
emissions limitations and control requirements, as required by Chapters 463-78, 173-400, and
173-460 of the Washington Administrative Code (WAC) and the Code of Federal Regulations
(CFR), 40 CFR Parts 52.21 and 60..

(360) 956-2121 Telefax (360) 956-2158
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Allowable emissions from the Satsop CT, in conjunction with all other applicable emission
increases or reductions (including secondary emissions) would not cause or contribute to
violation of any ambient air quality standard or any applicable maximum allowable increase over
the baseline concentration in any area. There would be no significant impacts resulting from
pollutant deposition on soils and veáetation in Class I areas. It is very unlikely that the proposed
emissions would cause significant degradation of regional visibility, or impairment of visibility
in any Class .1 area. The Satsop CT i~ unlikely to have a significant impact on vegetation, soil,
and aquatic resources in Class I or Class II.

Public Review and Comment

This notice serves as the Council’s official notification that:

• The draft NOC/PSD permit amendthent has been issued, and is available for public
review and comment;

• Interested persons can submit written comments on the drafi NOC/PSD permit
amendment by 5:00 p.m. February 14, 2006;

• Interested persons can provide oral comments at a public hearing scheduled for
February 14, 2006, in Olympia, Washington.

All persons, including the applicant, must raise all issues and submit all arguments supporting
their position by the end of the comment period. Any supporting materials must be included in
fill and may not be incorporated by reference, unless they are already part of the administrative
record for this proposed approval or are generally available reference material.

Where is thepermit availableforpublic reference?

The draft permit and the corresponding technical support document are available for review
during the public comment period at the locations below. You can obtain a copy free of charge
by calling Tammy Talburt, EFSEC, at (36Q) 956-21.21.

• Copies available for public reference and copying:

Washington Energy Facility Washington State Department of Ecology
Site Evaluation Council 300 Desmond Drive
925 Plum Street SE, Building 4 Lacey, Washington.
P.O. B?X 43172 . 8:00 a.m. to 4:30 p.m. weekdays
Olympia, WA 98504-3 172 Please contact Bernard Brady at

8:00 a.m. to 5:00 p.m. weekdays (360) 407-6803.
Phone (360) 956-2121

• Copies available for public reference: In electronic format on the internet:

W.H. Abel Memorial Library The EFSEC web site at
125 Main Street South http://www.efsec.wa.gov
Montesano, WA 98563-3794
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How do Isubmit a written comment on the draftpermit?

Interested persons can submit written comments on the draft NOC1PSD permit by sending them
to:

Attention: Irma Makarow
EFSEC To be considered, comments must be
P.O. BOX 43172, received in EFSEC’s Office by
Olympia, WA 98504-3172. 5:00 p.m. February 14,2006.

Or by e-mail to: efsec~cted.wa.gov _________________________________

Public Hearing - February 14,2006, starting at 2:00 p.m.

The Council will receive oral comments on the draft NOC/PSD permit at a public hearing
conducted in accordance with the Administrative Procedures Act, Chapter 34.05 Revised Code
of Washington and scheduled as follows:

When: TuesdayFebruary 14, 2006
Beginning at 2:00 p.m.

Where: WSU Cooperative Extension Building 4,
Conference Room 308,
925 Plum Street S.E.,
Olympia, WA 98501.

Final Determination and Appeals

It is expected that the Couficil will make a final determination on the issuance of Amendment 3
to the Satsop CT NOCIPSD permit at its monthly meeting scheduled for March 14,2006. A copy
of the Council’s fmal determination regarding the proposed amendment will be filed for review
at the locations listed above, and persons who submitted comments to the draft permit will be
notified.

Any person who commented on the draft approval may petition the EPA Administrator, under
40 CFR 124.19, to review any condition of the decision within 30 calendar days. after EFSEC has
issued its fmal decision. Any person who failed to file comments or failed to participate in the
public hearing on the draft may petition for administrative review only to the extent of the~
changes from the draft to the final approved decision.

Additional information

For more information about the Satsop CT Project, this draft NOC/PSD permit, or if you have
special accommodation needs, contact Irma Makarow at (360) 956-2047.

—It-
By~ Allen Fifsdal, EFSEC Manager
P0 Box 43172
Olympia, Washington 98504-3 172
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ENERGY FACILITY SITE EVALUATION COUNCIL
P.O. BOX 43172

OLYMPIA, WASHINGTON 98504-3 172

IN THE MATTER OF: ] NO. EFSEC/2001-01 Amendment 3
Satsop Combustion

Turbine Project j DRAFT APPROVAL OF THE PREVENTION OF
Electrical Generating Facility ] SIGNIFICANT DETERIORATION AN])
Elma, Washington ] NOTICE OF CONSTRUCTION

Pursuant to the Energy Facility Site Evaluation Council (EFSEC) Permit Regulations for Air
Pollution Sources, Chapter 463-78 Washington Administrative Code (WAC), regulation for air
pennit applications WAC 463-60-536, the Washington Department of Ecology (Ecology)
regulations for new source review WAC 173-400-110 and Chapter 173-460 WAC, the federal
Prevention of Significant Deterioration regulations, Code of Federal Regulations (CFR), Title 40
Subpart 52.21, and based upon the Notices of Construction Application (NOC), submitted by Duke
Energy Grays Harbor, LLC., and Energy Northwest, the Administrative Order on Consent, Docket
No. CAA-10-2001-0097, between the Satsop Combustion Turbine (Satsop CT) Project and the
U.S. Environmental Protection Agency, Region 10, dated March 30, 2001, based upon the request
for second extension submitted by Grays Harbor Energy LLC, dated August 31, 2005; and the
technical analysis performed by Ecology for EFSEC, EFSEC now finds the following:

FINDINGS

1. Duke Energy Grays Harbor, LLC., and EnergyNorthwest (jointly “Duke Energy”)applied to
construct the Satsop Combustion Turbine Project located near Elma, Washington. EFSEC
previously approved the construction of this project (also known as Satsop Phase 1), which is
•designedto produce a maximum of 650 megawatt (MW) of electrical power. This project
received final approval on November 2, 2001 (NO. EFSEC/2001-01).

2. Amendment 1 was approved January 2, 2003. Amendment 1 modified the operating
requirements and emission limitations in the original approval, added equipment as part of the
project, and removed certain operational restrictions.

3. Amendment 2 was approved on October 19, 2004. Amendment 2 authorized a delay in
continuous construction to not later than January 20, 2006, and modified the monitoring
requirements and BACT emission limitations based on recently available information.
Amendment 2 did not change or add any emission units that were either proposed for
installation or already installed at the facility. In approving Amendment 2, EFSEC concluded
that

3.1 The request for the second amendment was timely and complete (April 10, 2004).

3.2 Best Available Control Technologies (BACT) for all anticipated pollutants had not
changed from the original permit determination.

3.3 Interim source growth did not effect conclusions from the original permit analysis
regarding air quality impact of this project.



No. EFSECI200I -01 Amendment 3
Page 2 of 20

4. On February 23, 2005, EFSEC approved transfer of ownership of the Satsop CT Project from
Duke Energy and Energy Northwest to Grays Harbor Energy LLC.

5. On August 31,2005, Grays Harbor Energy LLC requested a third amendment. Amendment
3 will authorize a second delay in continuous construction to not later than July 20, 2007, and
makes several administrative conections to enors in Amendment 2. After January20, 2006,
the sum of all delays in continuous construction may not exceed eighteen months.

6. The total project is proposed to consist of the following major components:

• Two General Electric gas combustion turbines (GE 7FA); each turbine having a maximum
rating of I ,67 1 million British thermal units per hour (mmBtulhr), and each turbine will
have a supplementary duct burner with a maximum rating of 505 mmBtuThr.;

• Two heat recovery steam generators (HRSG);
• One steam turbine generator (STG) rated 300 MW;
• One auxiliary boiler;
• One forced draft cooling tower system;
• One emergency backup diesel generator ;and
• One diesel engine-driven fire water pump.

These components are configured in a “power island” comprised of 2 gas turbine/duct
burnerfHRSG units, one steam turbine, one cooling tower, one auxiliary boiler, one
emergency generator, and one emergenc~’ fire water pump. Each gas turbine/duct
bumer/l{RSG unit is known as a combined cycle gas turbine (COT). Each CGT has its own
exhaust stack.

7. The pr9j ect is subject to permitting requirements under the federal requirements of 40 CFR
52.21 as a fossil fuel fired steam electric generator, one of 28 listed industries that becomes a
“major source,” when emitting more than 100 tons per year (tpy) of any regulated pollutant.
The Satsop CT Project has the potential to emit PSD significant quantities ofnitrogen oxides
(NOj, carbon monoxide (CO), sulfur dioxidd (SO2), sulfuric acid mist (H2SO4), particulate
matter (PM), particulate matter less than 10 micrometers (PM10), and volatile organic
compounds (VOC).

8. The project is subject to permitting under the requirements of WAC 463-78-005(1) and
005(4) (adopting Chapters 173-400 and 173-460 WAC respectively) for ammonia (NH3).
NH3 emissions are limited in this permit in its role as in controlling emissions ofNOR.

9. The combustion turbines, duct burners and auxiliary boilers will only use natural gas received
from the Northwest Pipeline. The fuel for the diesel engines powering the emergency
generators and emergency fire water pumps is to be on-road specification diesel fuel.

10. The site of the proposed project is within an area that is in attainment with regard to all
pollutants regulated by the National Ambient Air Quality Standards (NAAQS) and state air
quality standards. The site is approximately 60 kilometers from the nearest Class I Area,
Olympic National Park.

11. The project is subject to new source review requirements under Chapter 463-78 WAC, which
adopts byreference Chapter 173-400 WAC, Chapter 173-460 WAC, and 40 CFR 52.21€ The
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facility is also subject to emission limitation, monitoring and reporting requirements in 40
CFR 60 Subpart Db, 40 CFR 60 Subpart GG, Chapter 173-400 WAC, 40 CFR 60
Appendices A, B, and F, and 40 CFR 75; and to gas fuel monitoring requirements under 40
CFR 60.334(b)(2) and 40 CFR Part 75 Appendix D.

12. BACT as required under 40 CFR 52.210) and WAC 173-113(2), and toxic best available
• control technology (T-BACT) as required under WAC 173-460-040(4) will be used for the

control of all air pollutants which will be emittcd by the proposed project. The following
• table lists the plant wide, allowable emissions and BACT control technologies.

Pollutant Plant-wide Best Available Control Technology
~ lotential - -

- . - to Emit, Combustion Auxiliaiy.i Diesel-fired. Coo1in~

kglyr (tpy) turbines boiler emergency tower
- - - S--- eq~ipiuent -

Nitrogen 224,091 Selective Flue gas Comply Not
oxides (NOx) (246.5) Catalytic recirculation with the applicable

• Reduction and low internal
plus low NOx burners combustion
NOx burners engine

Carbon 428,182 Good combustion practice~ standards in Not
monoxide (477) 40 CFR 89, applicable
(CO) SubpartB
Sulfur dioxide 26,545 Natural gas fuel Use only on- Not
(SO2) (29.2)’ road applicable
Sulfuric acid 17,246 Natural gas fuel specification Not
mist (H2S04) (19) diesel oil applicable
Volatile 67,818 Natural gas fuel and Good Comply Not
organic (74.6) combustion practice with the applicable
compounds internal
(VOC) combustion
Particulate 184,545 Natural gas fuel and Good engine Drift
matter (PM) (203) combustion practice stai~dards in eliminator
and Particulate 40 CFR 89, with less
matter ≤10 • Subpart.B thân0.OOl%
micrometers . loss of the
(PM,0) • recirculating

~ • water
Ammonia 128,214 5 ppm Not applicable
(NH3) (141) ammonia

slip
~ limitation

13. Allowable emissions, from the new emissions units, will not cause or contribute to air

I Based on an annual average natural gas total sulfur content of 0.5 grains/lOO scf
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pollution in violation of:

13.1 Any state or national ambient air quality standard;

13.2 Any applicable PSD increment

The following Table indicates the maximum Class I and Class II increment consumed by
this project.

POLLUTANT - Maximum - Class II aita Maxirnuni7ambjent Class I area

. - ambient Class II - allowable - Class I Area allowable
. atea impact -. - increment r - iri~p’ac~ incfèrnent

- concentration (pg/rn3) - cohcentratión- (jig/rn3)

~ - ~(jig/m3) - . (~ag/m~)
Particulate 24-
(PM10)* Hour 4.86 17 0.23 8

Annual 0.91 30 0.01 4
Nitrogen dioxide* 0.898 25 0.008 2.5
Annual
Sulfhr 3-Hour 13.54 20 0.26 25
dioxide 24-Hour 3.5 91 0.032 5

• Annual 0.29 512 0.001 2
*Evaluated at a higher emission rate than proposed to be permitted see fact sheet and
application materials for details.

13.3 Ammonia is the significant toxic air pollutant emitted by this facility. The emissions of
ammonia and all other toxic air pollutants from this facility will not exceed an acceptable
source impact level established under WAC 173-460-150 and 160.

14. Ambient Impact Analysis indicates that there will be no significant impacts resulting from
pollutant deposition on soils and vegetation in either of the closest Class I areas, Olympic and
Mt. Rainier National Parks. The deposition of nitrogen within Olympic National Park for the
4 turbine proposal was modeled to be slightly above the level established by the National Park
Seivice for concern. The National Park Service has informed EFSEC that the predicted
deposition from the 4 turbine project was acceptable. The current 2 turbine project will have
deposition levels significantly below the National Park Service’s level of concern.

15. Ambient air quality analysis indicates that there will be no adverse impacts resulting from
pollutant deposition in the Class II areas surrounding the project site.

16. Ambient Impact Analysis indicates that degradation of regional visibility or vistas from
Olympic National Park due to the Satsop project is acceptable to the National Vark Service
based on an emission limitation of 2.0 ppm NOx, 24 hr average on the facility.

17. No significant effect on industrial, commercial, or residential growth in the Elma area is
anticipated due .to the project.

18. EFSEC concludes that

18.1 The ±equest for the third amendment was timely and complete (September 30, 2005).
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18.2 BACT:

18.2.1 Based on cqmparable permit actions since 2002, EFSEC concludes that BACT
for VOC emissions from the auxiliary using good combustion practice is 0.0055
lbfMIvlBtu (one-hour average).

18.2.2 For all other anticipated pollutants from the gas combustion turbines, heat
recovery steam generators,’ auxiliary boiler, and cooling tower system is the as
determined in Amendment 2.

18.2.3 For the emergency backup diesel generator and diesel engine-driven fire water
pump should constitute on-road diesel as defined in the Federal Code of
Regulations at the time of purchase of the thel oil.

18.3 Interim source growth did not affect conclusions from, the original permit analysis
regarding air quality Impact of this project.

19. EFSEC finds that all requirements for new source review (NSR) and PSD are satisfied and
that as approved below, the new emissions units comply with all applicable federal new
source performance standards. Approval of the PSD and NOC application is continued, and
the request for delay in continuous construction is granted subject to the following conditions:

APPROVAL CONDITIONS

1. This Amendment supersedes air quality PSD approval EFSEC 2001-01, Amendment 2 dated
October 19, 2004.

2. The COTs, HRSOs, and auxiliary boilers shall use only natural gas.

3. The, diesel emergency generators shall:

3.1 Use only on-road specification diesel oil with a sulthr content as defined at the time’of
purchase in the Code of Federal Regulations (at the time of issuance of this permit, that
definition is in 40 CFR § 80.29(a)(i)).

3.2 Not exceed 500 hours per engine per year of operating time.

4. The emergency fire water pump engine shall use only on-road specification diesel oil with a
sulfur content as defined at the time of purchase in the Code of Federal Regulations (at the’
lime of issuance of this permit, that definition is in 40 CFR § 80.29(a)(i)).

5. Each COT exhaust stack shall not exceed the’ following:

5.1 Nitrogen oxide (NOx)emissions limitations:

5.1.1 9.86 kilograms/hour (kg/br) (21.7 pounds/hour (lb/br)), 1-hour (1-hr.) average
when duct firing,

5.1.2 7.89 kg/hr (17.4 lb/br), 24-hour moving average

5.1.3 2.5parts per million by volume, dry (ppm), 1-hr average, corrected to 15.0%
oxygen (02)

5.1.4 2.0 ppm; 24-hour moving average, corrected to 15% 02
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5.1.5 Initial compliance shall be determined in accordance with 40 CFR Subpart GO
and EPA Reference Method 20, except that the instrument span shall be set
between zero and 25 ppm, and

5.1.6 Routine compliance will be indicated by continuous emission monitors for NOx
and 02. The continuous emission monitoring system (CEMS) must meet the
requirements ofApproval Condition 18.1.

5.2 Carbon monoxide (CU) emissions:

5.2.1 3ppm corrected to 15.0 percent oxygen, 3-hr. average

5.2.2 7.23 kg/hr (15.9 lb/br) at 100% load, 3-hr. average

5.2.3 Initial compliance for each COT shall be determined by EPA Refçrence Method
10 or an equivalent method agreed to in advance by EFSEC. The span and
linearity calibration gas concentrations in Method 10 shall be appropriate to the
CO concentration limits specified in this condition, and

5.2.4 Routine compliance determinations will be determined through use of a
continuous emission monitor meeting the requirements ofApproval Condition
18.3.

5.3 Sulfhr dioxide emissions:

5.3.1• 1.5 kg/br (3.3 lb /hr), rolling annual-average calculated monthly,

5.3.2 9.0 kg/hr (19.8 lb/br), 1-hr. average,

5.3.3 Initial compliance for each CGT shall be determined by EPA Reference Method 8,
or an equivalent method approved in advance by EFSEC. Grays Harbor Energy
LLC shall conduct source testing for sulfur dioxide once per calendar quarter for
the first year of operation at each CGT exhaust stack,

5.3.4 Routine compliance shall be determined through:

5.3.4.1 Annual stack test on each COT stack using the above Reference
Method.

5.3.4.2 The timing of the annual stack test will coincide with the annual
RATA testing for the installed CEM systems,

5.3.5 Routine compliance shall be indicated through: -

5.3.5.1 Monthly calculation of the SO2 emissions based on

5.3.5.1.1 The quantity ofnatural gas used by each turbine

5.3.5~ 1.2 The total sulfur content of the natural gas consumed

5.3.5.1.3 Subtracting the quantity ofpotential SO2 converted to
H2SO4. The conversion rate ofpotential SO2 to H2SO4 is
determined through the infonnation provided by the Method 8
stack tests required in Approval Conditions 5.3.4:1 and 5.4.3.1.
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5.3.5.1.4 Grays Harbor Energy LLC shall report to EFSEC on a
monthly basis the quantity and average sulfur content of the
natural gas burned by the CGT units at the facility. Total sulfur
content on the natural gas shall be substantiated by purchase
records and vendors reports or total sulfur content monitoring
performed by Grays Harbor Energy LLC on the gas used at this
facility.

5.3.6 Fuel sulfur determination shall follow the more stringent of the procedures in 40
CFR 60.335(d) and (e) and 40 CFR Part 75, Appendix.D.

5.4 Sulfuric acid mist emissions

5.4.1 0.984 kg/hr (2.17 lb H2SOdhr), rolling annual average calculated monthly,

5.4.2 Initial compliancc with the sulfuric acid emissions limits shall be determined by
EPA Reference Method 8, or an equivalent method approved by EFSEC. Grays
Harbor Energy LLC shall conduct source testing for sulfuric acid mist once per
calendar quarter for the first year of operation at each exhaust stack.

5.4.3 Routine compliance shall be indicated through:

5.4.3.1 An annual emissions test on each CGT exhaust stack using the
methods indicated above. After the initial 3 years of tests on each CGT
stack have been completed, each CGT stack shall be tested once every 5
years unless the initial 3 years of testing indicates noncompliance with
the limitations, then the testing frequency remains annual until 3
consecutive years of testing indicating compliance is achieved. If a once
every 5 year test indicates noncompliance, the testing frequency reverts
to yearly until 3 consecutive years of testing indicating compliance is
achieved. The timing of these annual emissions tests shall coincide with
the annual RATA testing, and

5.4.3.2 Monthly calculation of the sulfuric acid mist emissions based on

5.4.3.2.1 The quantity ofnatural gasused by each turbine

5.4.3.2.2 The total sulfur content of the natural gas consumed

5.4.3.2.3 Subtracting the quantity ofpotential SO2 converted to
H2S04. The conversion rate ofpotential SO2 to H2S04
determined through the Method 8 stack tests required in
Approval Conditions 5.3.4.1 and 5.4.3.1 and updated annually.

5.4.4 Fuel sulfur determination shall follow procedures outlined in Approval Condition
5.3.4.1.

5.5 Volatile organic compound (VQC) emissions:

5.5.1 2.86 kg/hr (6.3 lblhr), 1-hr average, reported as carbon equivalent,

5.5.2 2.8 ppm, 1-hr average, reported as carbon equivalent
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5.5.3 Initial compliance for each CGT shall be determined by EPA Reference Method
25A or 25B, South Coast Air Quality Management District Method 25.3, or an
equivalent method agreed to in advance by EFSEC, and

5.5.4 Routine compliance will be indicated through boiler operating records indicating

5.5.4.1 Hours of operation

5.5.4.2 Fuel flow, and

5.5.4.3 Application of an emission factor derived from stack testing of the
installed boiler

5.5.4.4 An annual stack.test using one of the above referenced methods;
After 3 consecutive years of stack testing indicating compliance, Grays
Harbor Energy LLC may request and EFSEC may approve an alternative
testing frequency. At no lime shall stack testing be less frequent than
once every 5 years.

5.6 Particulate Matter and Particulate Matter less than or equal to 10 micrometer (PM10)
emissions:

5.6.1 246.0 kg124 hours (542.4 lb/24 hours), filterable plus condensable PM,

5.6.2 0.003 grains/dry standard cubic foot (gr/dscf), filterable plus condensable PM at
15% 02,

5.6.3 Initial compliance for each CGT exhaust stack shall be determined by use of
EPA Reference Methods 5, 201, or 201A, plus Reference Method 202, or an
equivalent method agreed to in advance by EFSEC. Use of EPA Reference
Method 5 assumes all filterable particulate is PM 10. Use of EPA Reference
Method 201 or 201A assumes that the mass of filterable PM is equal to the mass
of filterable PM10. IfMethod 201 or 201A is used, the mass of particulate
retained in the cyclone shall be determined and reported.

5.6.4 The results of the filterable and condensable particulate analyses shall be reported
as total particulate, filterable particulate and condensable particulate.

5.6.5 Routine compliance shall be the following:

5.6.5.1 An annual emissions test on each CGT exhaust stack usingthe
methods indicated above.

5.6.5.2 After the initial 3 years of tests on each CGT stack have been
completed, each CGT stack shall be tested once every 5 years unless the
initial 3 years of testing indicates noncompliance ‘with the limitations,
then the testing frequency remains annual until 3 consecutive years of
testing indicating compliance is achieved. If a once every 5 year test
indicates noncompliance, the testing frequency reverts to yearly until 3
consecutive years of testing indicating compliance is achieved.

5.6.5.3 The timing of these annual emissions tests shall coincide with the
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annual RATA testing.

5.6.6 When PM10 stack test dat&is not available, routine compliance shall be indicated by the
use ofnatural gas for fuel and through operating records and the application of a source
test derived emission factor.

5.7 Ammonia (free NH3 and combined measured as NH3) emissions:

5.7.1 5.0 ppm, 24-hour average corrected to 15.0 percent 02,

5.7.2 T3 kg/hr (16.1 lb/br), 24-how average,

5.7.3 The emission limits in Conditions 5.7.1 and 5.7.2 are relieved during startup,
shutdown and scheduled Maintenance.

5.7.4 Initial compliance for each CGT shall be determined, by Bay Area Air Quality
Management District Source Test Procedure ST-1B, “Ammonia, hitegrated
Sampling,” EPA Conditional Test Method 027, or an equivalent method approved
in advance by EFSEC, and

5.7.5 Routine compliance determinations will be determined through use of a CEMS
which meets the requirements ofApproval Condition 18.2 or Grays Harbor
Energy LLC may propose alternative means for continuous assessment and’
reporting ofNH3 emissions for approval by EFSEC. Any proposed alternative
NH3 reporting shall be at a minimum equivalent to a CEMS meeting the
requirements of Approval Condition 18.2.

5.7.6 The SCR catalyst system treating the exhaust from one CGT shall be repaired,
replaced or have additional catalyst bed installed at the next scheduled outage,
following a calendar month when ammonia slip can not be maintained at or
below 4.5 ppm, 1 hour average corrected to 15.0 percent oxygen, based on the
actual operating horns of the COT. No month with less than 200 hours of actual
operation (excluding start-up and shutdown hours) will be used for this
evaluation. The outage to repair or replace or install additional catalyst to the
8CR system shall be no later than 12 months after the month the ammonia slip
exceeds the 4.5 ppm criteria given above.

5.8 Opacity at the COT exhaust stack:

5.8.1 Shall not exceed a six minute average opacity of 5 percent

5.8.2’ Determined by use of EPA Reference Method 9 or an equivalent method approved
in advanced by EFSEC.

5.8.3 A certified opacity reader shall read and record the opacity of each operating unit
once per day. ‘

5.8.4 Installation of a Continuous Opacity Monitoring system on each COT can be
substituted for use of EPA Reference Method 9 readings for the COTs. If
installed, the continuous opacity monitor must meet the requirements of Approval
Condition 18.4.
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6. The auxiliary boiler exhaust stack shall not exceed the following:

6.1 NOx emissions limitations:

6.1.1 0.468 kg/hr ~1.03 lb/br), 1-hr. average,

6.1.2 30 ppm at 3% 02, 1-hr. average,

6.1.3 Initial compliance shall be determined in accordance with 40 CFR Subpart GG
and EPA Reference Method 20, except that the instrument span shall be set
between zero and 75 ppm, and

6.1.4 Routine compliance will be indicated through

6.1.4.1 Boiler operating records indicating hours of operation and fliel flow
and the application of an emission factor derived from stack testing of the
installed boiler, and

6.1.4.2 Periodic stack tests taken at 5year intervals after the initial
compliance test.

6.2 CO emissions:

6.2.1 50.0 ppm, 1- hour average corrected to 3.0% 02, 3-hr. average

6.2.2 0.485 kg/hr (1.07 lb/br) at 100% load, 3-hr. average

6.2.3 Initial compliance for the auxiliary boiler shall be determined by EPA Reference
Method 10 or an equivalent method agreed to in advanceby the EFSEC. The
span and linearity calibration gas concentrations in Method 10 shall be appropriate
to the CO concentration limits specified in this condition, and

6.2.4 Routine compliance will be indicated through:

6.14.1 Boiler operating records indicating

6.2.4.1.1 Hours of operation and

6.2.4.1.2 Fuel flow

6.2.4.2 The application of an emission factor derived from stack testing of
the installed boilers, and

6.2.4.3 Periodic stack tests taken at 5 yearintervals after the initial
compliance test.

6.3 SO2 emissions:

6.3.1 0.032 kg/yr (0.07 lb/br) annual average, calculated monthly,

6.3.2 1 ppm at 3% 02,3- hr. average

6.3.3 Initial compliance for the auxiliary boiler shall be determined by EPA Reference
Method 8, or an equivalent method approved in advance by EFSEC,

6.3.4. Routine compliance shall be determined by
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6.3.4.1 Fuel consumption records for the auxiliary boiler and

6.3.4.2 Total sulfur content of the natural gas consumed in the boilers, and

6.3.5 Naturalgas sulfur content shall be measured and reported through the methods
defined in Approval Condition 5.3.4.1.

6.4 VOC emissions:

6.4.1 0.073 kg/hour (0.16 lb/br), 1-hour average, reported as carbon equivalent,

6.4.2 Initial compliance for the auxiliary boiler shall be determined by EPA Reference
Method 25A or 25B, or an equivalent method agreed to in advance by EFSEC,
and

6.4.3 Routine compliance will be indicated through boiler operating records indicating

6.4.3.1 Hours of operation

6.4.3.2 Fuel flow, and

6.4.3.3 Application of an emission factor derived from stack testing of the
installed boilers

6.4.3.4 Periodic stack tests, using one of the above referenced methods, taken at 5
year intervals after the initial compliancc test.

6.5 PM10 emissions:

6.5.1 3.175 kg/day (7.0 lb/day), annual average, filterable plus condensable PM10,

6.5.2 0.005 gr/dscf, filterable plus condensable PM at 15% 02.

6.5.3 Initial compliance for the auxiliary boiler exhaust stack shall be determined by
either EPA Reference Methods 5, 201, or 201A, or an equivalent method agreed
to in advance by EFSEC. Uèe ofEPA Reference Method 5 assumes all particulate
is in the foun of PM10, Use of EPA Reference Method 201 or 201A assumes that
the mass of filterable PM is equal to the mass of filterable PM10.

6.5.4 The results of the filterable and condensable particulate analyses shall be reported
as total particulate, filterable particulate and condensable particulate.

6.5.5 Routine compliance will be indicated through:

6.5.5.1 Boiler operating records indicating

6.5.5.1.1 Hours of operation,

6.5.5.1.2 Fuel flow, and

6.5.5.1.3 Application of an emission factor derived from stack testing
of the installed boilers.

6.5.5.2 Pei-iodic stack tests, using the above specified methods, taken at 5 year intervals
after the initial compliance test.

6.6 Opacity at the auxiliary boiler exhaust stack:
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6.6.1 Shall not exceed a six minute average opacity of 5 percent

6.6.2 Determined by use of EPA Reference Method 9 or an equivalent method approved
in advanced by EFSEC.

6.6.3 A certified opacity reader shafl read and record the opacity of the operating unit
once per day.

6.6.4 Installation of a Continuous Opacity Monitoring system on the auxiliary boiler
exhaust stack can be substituted for use of EPA Reference Method 9 readings. If
installed, the continuous opacity monitor must meet the requirements ofApproval
Condition 18.4.

7. The diesel generator exhaust stack shall not exceed:

7.1 Nitrogen oxides plus non-methane hydrocarbons emissions

7.1.1 3.2 kg/hr (7.04 lb/br) or 6.4 grams per kilowatt-hour,

7.1.2 Initial compliance shall be determined and certified by the engine manufacturer in
accordance with the methods in 40 CFR Part 89 applicable to a new engine of its
engine size for 2002, and

7.1.3 Routine compliance will be indicated through diesel generator operating hour,
maintenance, and fuel records and certification of the engine meeting the
applicable riew engine standards for engines sold in 2002.

7.2 CO emissions:

7.2.1 1.75 kg/hr (3.86 lb/br) or 3.5 grams per kilowatt-hour,

7.2.2 Initial compliance shall be determined and certified by the engine manufacturer in
accordance with the methods in 40 CFR Part 89 applicable to a pew engine of itä
engine size for 2002, and

7.2.3 Routine compliance will be indicated through diesel generator operating hour
records and certification of the engine meeting the applicable new engine
standards for engines sold in 2002.

7.3 SO2 emissions:

7.3.1 2.93 kg/day (6.56 lb/day), 1-day average,

7.3.2 Initial compliance shall be determined and certified by the engine manufacturer in
accordance with the methods in 40 CFR Part 89 applicable to a new engine of its
engine size for 2002, and

7.3.3 Routine compliance will be indicated by calculating the sulfi~r dioxide emissions
based on

7.3.3.1 Generator fuel usage, and

7.3.3.2 Fuel sulfur content records.

7.4 PM10 emissions:
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7.4.1 2.4 kg/day (5.28 lb/day) or 0.20 grams particulate per kilowatt-hour,

7.4.2 Initial compliance shall be determined and certified by the engine manufacturer in
accordance with the methods in 40 CFR Part 89 applicable to a new engine of its
engine size for 2002, and

7.4.3 Routine compliance will be indicated through diesel generator operating hour
records and certification of the engine meeting the applicable new engine
standards for engines sold in 2002.

7.5 Opacity at the diesel generator exhaust stack:

7.5.1 Shall not exceed a six minute average opacity of 10 percent

7.5.2 Determined by use of EPA Reference Method 9 or an equivalent method approved
in advanced by EFSEC.

8. The emergency fire water pump engine:

8.1 Shall meet the emission standard requirements in 40 CFR 89 applicable to a new engine of
its engine size for 2002.

8.2 Initial and routine compliance shall be demonstrated by demonstration/certification by the
engine manufacturer that the engine meets the applicable emission stan4ard in 40 CFR 89.

9. The cooling tower’s emissions shall not exceed:

9.1.1 11.11 kg PM10/day (24.5 lb/day), annual average,

9.1.2 4062 kg PM10/yr (4.5 my), rolling total, calculated monthly,

9.1.3 Initial compliance shall be determined by:

9.1.3.1 A total solids mass balance across the cooling tower. The analysis shall
• incorporate factors involving the:

9.1.3.1.1 Cooling tower recirculation rate,

9.1.3.1.2 Cooling tower total dissolved solids (TDS),

9.1.3.1.3 Fan operation effects, and

• 9.1.3.1.4 Manufacturer’s information on drift losses

9.1.3.1.5 The methodology shall be submitted to and accepted by
EFSEC prior to the first operation of any cooling tower.

9.1.3.2 An affirmative report by the cooling tower drift eliminator manufacturer,
based on an onsite inspection of the completed installation, that its product
has been installed in accordance with its specifications accompanied by
the results of a test or analysis of the cooling tower drift eliminator
material indicating that the material has a drift loss of less than 0.001% of
the recirculating water flow rate. The requirpd test could be performqd on
a full sizemist eliminator module under laboratory conditions that match
the worst case operations scenario of the actual cooling tower,
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.9.1.4 Routine compliance using the same calculation methodolQgy used for the initial
compliance test, once each quarter estimate the PM emissions from the cooling
tower.

9.1.5 Prior to operation of the cooling tower, Grays Harbor Energy LLC shall submit to
EFSEC, a report describing the manufactures recommendations for installing,
operating and testing the drift eliminators.

10. Annual emissions shall not exceed the limits in the following table. The annual limits are 12
month rolling totals.

Pollufaut Each COT Aitxiiaty boiler Cooling piesel
C • t ~• kg/year kg/year(tons/yr) towerç. emerge~ncy

~ — - I (t%slj~’r) kg/year ‘~ ‘gbnera7tor
~ (toW4i~ ~kgIyear(tonsIyr)

NO~ 110,625.5 1,170(1.3) -- 1,600(1.76)*
(121.7)**

Co 215,296 1,216 (1.3) -- 877.3 (1.0)
(237 . 0)* *

so2 13,140 (14.5) 79.5 (0.088) -- 61.1 (0.1)
112504 8623 (9.5) -- -- --

PMIPMIO 89,989.1 331 (0.4) 4061 (4.5) 50 (0.1)
(99.0)**

VOC 41,916.4 182.5 (0.6) — Included in
(37.5)** generator NO~

NH3 64,107 (70.5) -- -- --

* Limit for diesel generators is non-methane hydrocarbons plus NOR. In this presentation the
assumption is that all of the emissions are as N0~.

** Includes the emissions from startup and shutdown events of the CGTs and diesel generators.

CGT start up emissions are equally apportioned among the 2 turbines.
*** PM and PM10, conservatively assumed to be equal.

11. Routine equipment startup and shut down

11.1 Each CGT is limited to 130 cold startup and shutdown events per calendar year. A cold
startup event is when more than 48 hours has elapsed since the turbines were last fired or
heat applied to the HRSG system.

11.2 Each CGT is limited to 2 warm startup and shutdown events per calendar day. This
limitation does not apply during the period between initial firing of a combustion
turbine for testing purposes and the start-up condition specified in Approval Condition
13.

11.3 A warm or cold startup period begins when fuel is first fired in the combustion turbine,

11.4 The warm startup period ends when the earlier of these two operating events occurs:

11.4.1 The proper operating ‘temperature of the oxidation and SCR catalysts serving an
operating CGT has been achieved and the combustion turbine achieves
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operational Mode 6, or

11.4.2 A maximum of 3 hours has elapsed since fuel was first combusted in that CGT.

11.5 The cold startup period ends when the earlier of these two operating events occurs:

11.5.1 The proper operating temperature of the oxidation and SCR catalysts serving one
CGT has been achieved and the combustion turbine achieves operational Mode
6, or

11.5.2 4 hours maximum for each turbine in a single power island has elapsed since fuel
was first combusted in the first turbine.

11.6 The Shutdown period begins when the combustion turbine leaves operational Mode 6 and
ends when fuel is no longer being introduced tp any burner.

11.7 Operational Mode 6 is defined by the turbine manufacturer as the low emission mode
during which all 6 of the burner nozzles are in use, burning a lean premixed gas for
steady-state operation.

11.8 The proper operating temperature of the oxidation and SCR catalysts and the point at
which all dry-low-NO~ burners for each combustion turbine are operational shall be
determined from the manufacturer’s design specifications and must be reported in writing
•to EFSEC before commercial operation of the combustion turbines,

11.9 Compliance with short-term emission limits (during startup and shutdown periods) shall
be determined using manufacturer’s emission factors or source test data using the EPA
Reference Methods noted above. Where source test data and manufacturer’s emission
factors conflict, source test data shall be used to determine compliance,

11.10 Emissions resulting from these startup and shutdown events shall be included in the
quarterly emissions reporting ofApproval Condition 19:

11.11 The following emission factors may be used for calculating the emissions generated
during cold startup of the COTs in a single power island until emissions test data is
developed by Grays Harbor Energy L.LC, submitted to and approved by EFSEC that
demonstrates a different value is appropriate:

Carbon monoxide

12. Within 180 days after formal, initial start-up of each combustion turbine, auxiliary boiler, and
installation of the diesel generators, Grays Harbor Energy LLC shall conduct the initial
performance tests for NOx, ammonia, SO2, opacity, VOC, CO, PM10 and H2S04 noted above.
The initial performance testing shall be performed by an independent testing firm. A test

plan shall be submitted to EFSEC for approval at least 30 days prior to the testing. The initial
compliance tests and all subsequent compliance tests shall be made at maximuth load.

Nitrogen oxides

Volatile organic compounds
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13. Initial start-up for determining when the initial compliance testing, GEM system performance
testing, and other, non acid rain program purposes is the earlier of the following dates:

13.1 The earliest date that electrical power is offered for sale (not test generation) from a
CGT and its assocjated steam turbine, or

13.2 180 days after the first CGT in the power island has been synchronized to the electrical
distribution grid.

14. Grays Harbor Energy LLC shall notif~’ EFSEC in writing at least thirty days prior to

14.1 Initial start-tip of any permitted emissions unit for operational testing and manufacturers
certification purposes.

14.2 Formal, initial start-up defined in Approval Condition 13.

14.3 The date any emissions testing required by this permit will be performed when the time
between tests is specified to be longer than 30 days.

14.4 The date(s) CEMS performance testing or Relative Accuracy Test Audits will be
performed.

15. Sampling ports and platforms shall be provided on each CGT stack, after the final pollution
control device. The ports shall meet the requirements of 40 CFR, Part 60, Appendix A,
Method 20. Sampling potts and platforms for the auxiliary boiler and diesel engine shall
meet the requirements of 40 CFR Part 60, Appendix A, Method 1.

16. Adequate permanent and safe access to the test ports shall be provided. Other arrangements
may be acceptable if approved by EFSEC. prior to installation.

17. Operating Records for Emitting Equipment.

17.1 Unless otherwise specified above, operating records shall be information necessary to
determine .the operational status of the equipment.

17.2 Specific parameters and acceptable ranges of those parameters shall be specified in the
Operation and Maintenancç Manual.

17.2.1 Example operating record information includes, but is not limited to:

17.2.1.1 Fuel quality

17.2.1.2 Fuel consumption during the period (hourly, monthly, etc.

17.2.1.3 Unit operatingparameters suchas

17.2.1.3.1 Exhaust temperature,

17.2.1.3.2 Percent excess air,

17.2.1.3.3 Output rate (pounds of steam/hour, kW output, etc),

17.2.1.3.4 Operating hours during the reporting period and cumulative
for the year.

18. Continuous Emission Monitoring Systems (CEMS)
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18.1 CEMS for NOx and 02 compliance shall meet the requirements contained in 40 CFR 75,
Emissions Monitoring.

18.2 CEMS for ammonia shall meet the requirements contained in 40 CFR, Part 63,Appendix
A, Reference Method 301, Validation Protocol, and 40 CFR, Part 60, Appendix F,
Quality Assurance Procedures, or other EFSEC- approved performance specifications and
quality assurance procedures.

18.3 CEMS for CO shall meet the requirements contained in 40 CFR, Part 60, Appendix B,
Performance Specification 4 or 4A, and in.40 CFR, Part 60, Appendix F, Quality
Assurance Procedures.

18.4 Continuous Opacity Monitoring Systems shall meet the requirements contained in 40
CFR Part 60, Appendix B, Performance Specification I and in 40 CFR, Part 60,
Appendix F, Quality Assurance Procedures.

19. CEMS and process data shall be submitted quarterly, in written form (or electronic if
permitted by the EFSEC) monthly within thirty days of the end of each calendar quarter to
EFSEC, its authorized representative (if any), and to the EPA Region X Office ofAir Quality.

20. The format of the reporting described in Approval Condition 19 shall match that required by
EPA for demonstrating compliance with the Title IV Acid Rain program reporting
requirements. Pollutants not covered by that format shall be reported in a format approved by
EFSEC that shall include at least the following:

20.1 Process or control equipment operating parameters

20.2 The hourly maximum and avenge concentration, in the units of the standards, for each
pollutant monitored

20.3 The duration and nature of any monitor down-time

20.4 Results of any monitor audits or accuracy checks

20.5 Results of any required stack tests

20.6 Results of any other stack tests performed after the initial performance test

203 The above data shall be retained at the Satsop CT Project site for a period of at least five
years

21. For each occurrence ofmonitored emissions in excess of the standard, the quarterly
emissions report (per Approval Conditions 19 and 20) shall include the following:

21.1 For parameters subject to monitoring and reporting under the Title IV, Acid Rain
program, the reporting requirements in that program shall govern excess emissions
report content.

21.2 For all other pollutants:

21.2.1 The time of the occurrence

21.2.2 Magnitude of the emission or process parameters excess

21.2.3 The duration of the excess
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21.2.4 The probable cause

21.2.5 Corrective actions taken or planned

21.2.6 Any other agency contacted

22. Grays Harbor Energy LLC shall have on site, and shall follow, an Operating and
Maintenance manual, and an equipment Start-up, Shut-down, and Malfunction Procedures
manual for all equipment that has the potential to affect emissions to the atmosphere.
Copies of the manuals shall be available to EFSEC or the authorized representative of
EFSEC at the facility. Emissions that result from a failure to follow the requirements of the
manuals may be considered evidence that emission violations have occurred. The above
manuals must be reviewed annually and updated as needed. EFSEC shall be notified
whenever the manual is updated.

22.1 The Operating and Maintenance manual should contain equipment specific operating
parameter and maintenance information. Examples of the operational information to
include are:

22.1.1 Control equipment normal operating ranges such as:

22.1.1.1 Normal operating temperature range.

22.1.1.2 Normal pressure drop and acceptable range ofpressure drops.

22.1.1.3 Fan speed range.

22.1.1.4 Reagent feed rate.

22.1.1.5 Scrubber liquor pH range.

22.1.1.6 Scrubber liquor feed rate and pressure.

22.1.2 Boiler operating parameters such as:

22.1.2.1 Fuel feedrate.

22.1.2.2 Steam pressure.

22.1.2.3 Cbmbustion air flow rate.

22.1.3 Combustion turbine operating parameters such as:

22.1.3.1 Temperature ranges. at inlet, combustors, turbine exhaust.

22.1.3.2 Allowable vibration range.

22.1.3.3 Inlet humidity.

22.1.3.4 Operating speed (rpm) range.

22.1.3.5 Turbine fuel feed rate.-

22.1.4 Similar type operational measures for other emitting equipment, such as diesel
generators and cooling towers.

22.2 The Start-up, Shut-down, and the Malfunction mathial shall contain information on the
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proper procedures, and seq’ienêing of actions for plant operations staff to follow in order
to safely and efficiently start and stop the various equipment at the station under all
reasonably ascertainable normal and abnormal start-up and shut-down situations.

23. Construction time:

23:1 Amendment 3 allows for a suspension of construction on the approved facility.

23.2 This permit becomes void if construction is not restarted by July 20, 2007 or if the sum of
all delays in continuous construction after January 20, 2006 exceeds eighteen months.

24. Any activity which is undertaken by Grays Harbor Energy LEC, or others, in a manner which
is inconsistent with the application and this determination, shall be subject to EFSEC
enforcement under applicable regulations. Nothing in this determination shall be construed so
as to relieve Grays Harbor Energy LLC of its obligations under any state, local, or federal
laws or regulations.

25. Access to the source by EFSEQ~ the authorized representative of EFSEC, or the U.S.
Environmental Protection Agency (EPA), shall be permitted upon request for the purpose of
compliance assurance inspections. Failure to allow access is grounds for action under the
Federal Clean Air Act or the Washington Clean Air Act.

Prepared by:

Bernard Brady, P.E Date
Engineering and Technical Services
Air Quality Program
Washington Department ofEcology

Approved by:

James 0. Luce Date
Energy Facility Site Evaluation Council



No. EFSEC/2001-01 Amendment 3
Page 20 of 20

Approved by:

Richard Aibright Date
Director
Office of Air Quality
U.S. Environmental Protection Agency
Region 10



FACT SHEET FOR
PREVENTION OF SIGNIFICANT DETERIORATION PERMIT

Satsop Combustion Turbine Project No. EFSEC/2001-01 Amendment 2
Grays Harbor County, Washington

July2, 2004

1 INTRODUCTION I

1.1 THE PSD PROCESS

The Prevention of Significant Deterioration (PSD) procedure is established in Title 40, Code of the Federal
Regulations (CFR), Part 52.21. Federal rules require PSD review of all new or modified air pollution
sources that meet certain criteria. The. objective of the PSD program is to prevent serious adverse
environmental impact from emissions into the atmosphere by a proposed new source. The program limits
degradation of air quality to that which iä not considered “significant.” It also sets up a mechanism for
evaluating the effect that the proposed emissions might have on environmentally related areas for such
parameters as visibility, sbus, and vegetation. PSD rules also require the utilization of the most effective
air pollution control equipment and procedures, after considering environmentai, economic, and energy
factors.

The Washington State Energy Facility Site Evaluation Council (EFSEC) is the PSD permitting authority for
thermal energy facilities with a net electrical output greater 350 Megawatts (MW), sited in the state of
Washington, per Chapter 80.50 of the Revised Code of Washington (RCW) and Chapter 463-39 of the
Washington Administrative Code (WAC).

1.2 THE PROJECT

1.2.1 HISTORY OF THE PROJECT

Energy Northwest and Duke Energy ofNorth America (jointly referred to as Duke Energy Or Duke) are
requesting an extension of the time period allowed to suspend construction by 18 months, modif3’ specific
monitoring provisions, and other specific changes to subparagraphs of approval conditions in EFSEC
Permit No. EFSEC/200 1-01, Amendment 1. Duke Energy submitted the application on January 19, 2004.
Additional information relating to the review of this request to amend the NOC/PSD approval was

received by EFSEC from the applicant on February 27, 2004; however, EFSEC’s PSD permit writing
contractor did not receive this information until attending a meeting with Duke Energy and EFSEC on
March 11, 2004. This application was deemed administratively complete on April 10, 2004.

In 2001, Duke Energy requested an amendment to EPSEC Permit NO. EFSEC/2001 -01 for the Satsop CT
Project to authorize the construction of an expansion to include an additional “power island” (described
below) and associated equipment (phase II), to include additional equipment to the Satsop CT project not
included in the original approval, and a request to remove specific operational restrictions included in
EFSEC permit NO. EFSEC/200 1-01. Prior to issuance of Amendment 1, the applicant requested deletion
of all Phase II project conditions and criteria. This request was reflected in the final version of
Amendment 1.

Construction and operation of the Satsop CT Project was originally authorized by the Energy Facility Site
Evaluation Council in 1995 (EFSEC) by issuance of a Site Certification Agreement containing PSD permit
No. EFSEC/95-0i, issued in 1996. After two consecutive permit extensions in March 1998 and
September 1999, the PSD permit expired prior to the applicant’s starting construction of the facility. In
April 2001, Duke Energy submitted a new PSD application for the Satsop CT Project. NOCIPSD
approval No. EFSEC/200 1-01 was issued in November 2001. EFSEC authorized the start of construction
of the Satsop CT project in September, 2001, prior to issuance of the new PSD approval as allowed by an
Administrative Order on Consent issued by EPA in June 2001.
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As allowed under 40 CFR 52.21 (r)(2) the project owner may request an extension of the allowable time to
begin construction or suspend construction of a project that has started construction. Approval of such a
request is not automatic and is subject to EFSEC’s approval (acting as the Administrator under EFSEC’s
PSD delegation agreement and regulations). Draft federal guidance on addressing requests to extend the
18 month period allowed to start construction (or.suspend construction) without having to reapply for a
new PSD approval indicates that a request for extension should include a re-evaluation of the Best
Available emission Control Technology (BACT) reflected in the permit approval conditions. Duke Energy
submitted this request along with a review ofBACT for the combustion turbines and other equipment
installed at the plant. This re-evaluation of BACT and new information on actual plant operations supplied
by Duke Energy was used to update the BACT determination for this project.

1.2.2 THE PROJECT

Duke Energy began construction of the facility in September, 2001, actively installing most major
equipment and complçting much of the site construction prior to suspending construction January 21, 2003.
Officially Duke Energy classes construction as approximately 60% complete. Staff remains on site

performing preventative maintenance on the installed equipment and some minor new equipment
installation activities. The major construction elements remaining to bc erected at the facility are
installation of heat recovery steam generator (the ductwork to hold the stçarn generator has been mostly
installed), the exhaust stack and process control system. Duke Energy estimates that it would take up to
12 months to complete construction and begin initial equipment start-up operations once construction is
formally !resunied.

The partially constructed electric generating facility is located near the town of Elma, Washington, on the
south side of the Chehalis River within the Satsop Development Park. The partially constructed Satsop
CT Project will generate 600 MW, nominal (650 MW, peak).

The partially cobstructed project is comprised of the following equipment:

o Two General Electric GE 7FA, gas combustion turbines (maximum fuel consumption rating of
1,671 million British thermal units per hour (mmBtu/hr)) connected to an electrical generator rated
at 175 MW, nominal;

o One heat recovery steam generator (HRSG) and supplementary duct burner per turbine
(maximum fuel consumption rating of 505 mmBtulhr);

o One steam turbine-generator unit powered by steam produced in the HRSGs rated at 300 MW,
nominal;

o One auxiliary boiler rated at 25,000 pounds steam per hour;
o One 9 cell forced draft/evaporative cooling tower;
o One emergency diesel engine generator; and
o One diesel engine fire water pump:

All combustion equipment except the diesel fueled emergency generator and fire water pumps are fueled
by natural gas received from the Williams Co.’s., Northwest Pipeline. The diesel fuel proposed for use in
the diesel engines is on-road specification diesel with less than 0.05% sulfur by weight. As diesel fuel
sulfur content specifications are adjusted in the future, fuel meeting the then current on-road specifications
for diesel fuel will be required to be purchased for use.

Filtered air is compressed in the compressor stage of each turbine and is then mixed with natural gas
which is burned in the combustion chambers of e~ch turbine. Exhaust gas from the combustion chambers
is expanded through power turbines to recover energy released from combustion to run the cothpressor
section of the turbi~ie and to directly power an electric generator. Heat in the turbine exhaust is recovered
in the HRSG. When additional electrical production capacity is required, the turbine exhaust can be
heated further by the duct burner, providing additional-heat energy to the HRSG to make additional steam.
Steam from the HRSG is used to power the steam turbine connected to an electric generator. This -
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arrangement of combustion turbine, steam generation and steam turbine is known as a combined cycle gas
turbine (CGT).

Excess heat left over in the FIRSG water from the steam turbine is removed by cooling towers. The
auxiliary boilers are used to assist start-up of the combustion turbine by initially heating the boiler water in
the HRSGs. Using the auxiliary boiler to hear the HRSG water speeds up the transition from cold plant to
full operation, reduces the opportunity for thermal stress cracking of the FIRSG boiler tubes, and to provide
sealing steam for the steam turbines under normal operation. The emergency generators are used to help
power down equipment and maintain operation of cooling and boiler water pumps in the event of a system
power outage. The fire water pumps are for fire suppression use if the electrical power system is down.

Duke Energy is proposing to control nitrogen oxides (NO~) carbon monoxide (CO) and volatile organic
compounds (VOC) emissions from the gas turbines and heat recovery steani generators by the use of dry-
Low NO~ combustors in combination with Selective Catalytic Reduction (8CR). Burning natural gas as
fuel will control particulate matter, sulfur dioxide and sulfuric, acid to low levels.

1.2.3 APPLICABLE REGULATIONS

1.2.3.1 Federal New Source Performance Standards (NSPS)

1.2.3.1.1 40 CDFR 60, Subpart GG applies to the combustion turbines and limits NON, sulfur dioxide
(SO2). The NO~ limit in Subpart GO for these stationary gas turbines burning natural gas, and
using the turbine’s lower heating value heat rate, is calculated to be 135 parts per million by
volume dry (ppm) corrected to 15 percent oxygen. Sulfur dioxide emissions are limited to either

~ 50 ppm corrected to 15% o~gen or a fuel containing more than 0.8 percent sulfur.

1.2.3.1.2 40 CFR 60, Subpart Da applies to fossil fuel fired steam electric utility units with a heat
input capacity above 250 mmBtu/hr. This regulation applies to the gas-fired duct burners for the
proposed Project. Under this NSPS, PM, SO2 and NO~ emissions from the duct burners are
limited to 0.03, 0.20, and 0.20 pounds/mmBtu, respectively. At the proposed maximum firing rate
of 5Q5 mniBtu/hour, these limits translate to 15.2 pounds per hour of particulate matter, 101
pounds per hour of SO2 and 101 pounds per hour of NO~.

1.2.3.1.3 40 CFR 60, Subpart Dc applies to fossil fuel fired steam generator units with a heat input
between 10 and 100 mmBtu/hour. This regulation applies to the auxiliary steam boilers. Under
this NSPS there are no emission limits, but there are monitoring and reporting requirements that
apply to natural gas fueled units.

1.2.3.2 Federal National Emission Standards for Hazardous Air Pollutants, Maximum Achievable
Control Technology

1.2.3.2.1 40 CFR 63, Subpart YYYY applies to combustion turbines located at major sources of
Hazardous Air Pollutants (H,APS) that began construction or began reconstruction after January
14, 2003. The Satsop Combustion Turbine project with the turbines emitting less than 3 tons of
formaldehyde per year is not a maj or source of FlAPS. Thus this facility does not have to comply
with this regulation.
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1.2.3.3 Acid Rain Program

1.2.3.3.1 40 CFR Parts 72 and 75 Acid Rain Program is applicable to this plant. Prior to the start of
operation, the plant will need to apply to EPA for 802 allowances and an acid rain permit issued
under 40 CFR 72 and WAC 463-39-005(3) (referring to Chapter 173-406 WAC).

40 CFR 72.2 limits natural gas sulfur from power plants subject to the provisions of the federal
Acid Rain program. The regulation defines two types of natural gas, “pipeline natural gas” and
“natural gas”. The total sulfur in “pipeline natural gas” is restricted to 0.5 grains per 100 standard
cubic feet (gr/l 00 scf) and the total sulfur content of “natural gas” is restricted to 20 gr/1 00 scf.

1.2.3.4 Prevention of Significant Deterioration

Chapter 463-39-005(1) WAC adopts the Department of Ecology Regulation Chapter 173-400
WAC by reference. This Department of Ecology regulation adopts the federal PSD program
found at 40 CFR 52.21 by reference. Through EFSEC’s adoption of the Department of Ecology
regulation, EFSEC has requested and received a partial delegation of the PSD program from
EPA. The partial delegation requires EPA to sign all PSD permits that have NOx as a PSD
significant pollutant.

1.2.3.5 Control of Emissions form New and Tn-use Nonroad Compression-Ignition Engines

40 CFR Part 89 governs the emissions from non-road diesel fired engines. In Subpart B (40 CFR
89.112) of the regulation, specific emission limitations are established for different engine sizes and
year of manufacturer. The diesel engines proposed for use as emergency generators and
emergency fire water pumps are subject to these requirements. -

1.2.3.6 State Regulations

The facility is subject to Notice of Construction requirements under EFSEC regulations, Chapter
463-39 WAC. This regulation adopts the Washington Department of Ecology air quality
regulations, Chapters 173-400, 173-401, 173-460 WAC, by reference.
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2 DETERMINATION OF BEST AVAILABLE CONTROL TECHNOLOGY

2.1 DEFINITION

According to state and federal clean air laws, all new sources of air pollution are required to utilize Best
Available Control Technology (BACT). BACT is defined as an emission limitation based on the most
stringent level of emission control available or applied at an identical or similar source (40 CFR
52.21(b)(12)) and WAC 173-400-03002). The Satsop CT must achieve this level of control or prove it is
technically or economically infeasible before a less-stringent level of control is allowed.

2.2 BACT FOR GAS TURBINE/HEAT RECOVERY STEAM GENERATOR SYSTEMS

2.2.1 NITROGEN OXIDES CONTROL

NO~ is generated during the combustion of fuels. NO,, is generated during combustion from the nitrogen
in the air reacting with oxygen or from the reaction of nitrogen compounds in the the! with oxygen. The
use of natural gas minimizes the total quantity ofNOx that is generated compared to other fuels because
natural gas contains essentially zero fuel bound nitrogen. The emissions ofNO,, can be controlled
through the use of combustion modifications, or add-on emission control technologies.

NOx participates in the formation of tropospheric ozone, photochemical smog, and acid rain. In
conjunction with ammonia and similar gases, NOx can also cause degradation in regional visibility
(regional haze).

The following control technologies were considered for NOx reduction from the combustion turbine/duct
burner units:

2.2.1.1 Steam or Water Injection:

Steam or Water injection are, similar technologies that have been widely used as a gas turbine NO,,
emission control. Steam or water is injected into the combustion zone to lower the peak combustion
zone flame temperature. High-purity water must be used to ‘prevent turbine corrosion, deposition of
solids on the turbine blades, o?particulate erosion of the turbine blades.

Typical steam/water injection rates range from 0.5 to 2.0 pounds of steam and 0.3 to 1.0 pounds of
water per pound of fuel. The NOx reduction efficiency of the steam/water injection to reduce NO,,
emissions depends on turbine design. Typical emission rates of 25 — 42 ppm @ 15% 02 are
capable of being produced through the use of steamlwater injection. For a given turbine design, the
maximum water/fuel ratio (and maximum N0~ reduction) will occur up to the point where cold-
spots and flame instability adversely affect safe, efficient, and reliable operation of the turbine.
Different turbine designs have different maximum water/fuel ratios.

This technology alone will not satis~’ regulatory requirements without the addition of a post-
combustion control. This technology is not proposed foi~ implementation on the Satsop CT Project.

2.2.1.2 Dry Low NO,, Combustor:

The modem, thy low NO,, combustor technology is typically a three-stage, lean, premix design,
which utilizes a central diffusion flame for overall flame stabilization. The lean, premixed approach
bums a lean fuel-to-air mixture for a lower peak combustion flame temperature resulting in lower
thermal NO,, formation. The combustor operates with one of the lean premixed stages and the
diffusion pilot at lower loads and the other stages at higher loads. This provides efficient
combustion at lower temperature, throughout the combustor-loading regime. The dry low-NO,,
combustor reduces NO,, emissions by up to 87 percent over a conventional combustor. Typical
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emission rates of 9 —25 ppm® 15% 02 can be achieved through this design.

An advanced, Dry Low NOx combustor will be an integral part of the combustion turbines
permitted for the project This technology is guaranteed by the manufacturer to reduce NO,,
emissions frqm the combustion turbines to 9 ppm for natural gas firing. While this technology has
the lowest overall costs and environmental impact, it does not satis& current regulatory
requirements without the addition of a post-combustion control.

2.2.1.3 XONON:

This technology provides combustion modifications by lowering the peak combustion temperature to
reduce formation ofNO,, while also providing further control of CO and unburned hydrocarbon
emissions that other NO,, control technologies cannot provide. The overall combustion process in
the XONON system is a partial combustion of the fuel in a catalyst module, followed by completion
of the combustion downstream of the catalyst. The manufacturer has demonstrated on its small test
units the technology is capable of producing N0~ emissions~or 2 ppm or lower.

XONON is an innovative technology that is currently commercially available only for certain.small
combustion turbines, typically with electrical outputs below 10 MW in simple-cycle mode. This
technology has not been proven nor is it commerchlly available for turbines within an equivalent size
range as that proposed for the Satsop CT Project. Therefore, this technology is deemed technically
infeasible for use on this size class of combustion turbine.

2.2.1.4 SCONOX:

This technology is a post-combustion control system which uses a carbonate coated catalyst
installed to remove both NO,, and CO without use of a reagent such as ammonia. The NO,,
emissions are oxidized to NO2 and then adsorbed onto the catalyst. CO is oxidized to CO2. The
concentration of VOC in the flue gas is partially reduced as well. A dilute steam of hydrogen gas is
passed through the catalyst periodically to desorb the NO2 from the catalyst and reduce it to N2

• prior to exit from the stack. This control technology is utilized cu a small combustion turbine,
• approximately 28 MW, in Vernon, California in December 1996.

Oniy one equivalent sized turbine project in California has a permit which includes SCONOX as the
NO,, control for a GE 7F scale combustion turbine. One of the 4 turbines at this facility is permitted
to use either SCONOX or SCR, but, regardless of the techi~ology used, must meet the same Lowest
Achievable Emission Rate based emission limitation. This facility is located in an ozone
nonattainment area. Therefore, SCONOX is considered technically feasible but unproven for large
power plants such as the Satsop CT Project.

Cost data submitted to Duke Energy by SCONOXs vendor for installation as part of original
construction indicates that annuallzeLl cost would be $4,757,834 million per turbine resulting in an
incremental cost effectiveness of $12,521 per ton ofNOx removed. The cost for SCONOX is
unreasonably high and above the range considered cost effective for comparable projects.

As indicated above, this facility is partially constructed and the cost of retrofitting the existing HRSG
to include SCONOX has not been evaluated. Nonetheless, EFSEC finds that SCONOX continues
to be technically feasible, but economically not cost effective to implement at this facility.
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2.2.1.5 Selective Catalytic Reduction:

Selective catalytic reduction (8CR) is a post-combustion NOx control technology where ammonia
(NH3) is injected into the flue gas, upstream of a vanadium oxide based batalytic reactor. The
catalyst bed operates at a temperature between 600 and 800°F, temperatures typically found within
the HRSG unit: On the catalyst surface, the NH3 reacts with NOx to form molecular nitrogen and
water. Typical SCR Systems are designed to achieve NO~ emission rates of 2 — 5 ppm.

The process uses approximately 1 — 1.3 moles of NH3 per mole of NO~ reduced and to assure that
there is adequate NH3 for the NO~ reduction reaction to take place. PSD approvals and other
permits conmioniy establish an allowable ammonia ‘slip’ of 5 to 10 ppm when permitting of SCR on
combustion turbines. Actual operation of existing facilities in Washington demonstrate that slip
levels below 5 ppm routinely occur. However, the equipment manufacturers have not always been
willing to guarantee meeting the NO~ emission rates with NH3 limits below 10 ppm.

The primary variable affecting NO~ reduction is temperature. If operating below the optimum
temperature range, the catalyst activity is reduced, allowing unreacted NH3 to slip through into the
exhaust stream. If operating above the optimum temperature range, NH3 is oxidized, forming
additional NOR, and the catalyst may suffer thermal stress damage.

With the proper selection of catalyst support material, catalyst materials, and careful catalyst
installation, 5CR can be used effectively on flue gañ’ streams that contain large amounts of
particulate matter and sulfur dioxide. SCR units are now being routinely installed at new and
existing coal fired power plants to control NOx emissions. These installations commonly locate the
5CR catalyst in high particulate and SO2 concentration conditions in the flue ducts of these coal
fired plants.

There are several environmentaF concerns associated with 8CR control technology. The primary
:concern is that ammonia emissions are released when ammonia passes through the catalyst unused,
and is exhausted through the stack. Ammonia slip may range from less than 5.0 ppm during normal
operations to 50.0 ppm during start-ups. The emission of ammonia from the turbine will tend to
increase the impacts of the turbine on regional haze and nutrient (ammonium sulfate and ammonium
nitrate) deposition within Class I and 2 area~. At this time, the EPA, the U.S. Forest Service, and
the National Park Service have considered the control ofNO~ to be more important than the
potential adverse impacts of ammonia on regional haze or nutrient deposition.

Ammonia is frequently shipped by rail or highway and during transport a small potential exists for a
spill due to a vehicle accident. The applicant is proposing to use an aqueous solution of ammonia to
reduce adverse handling and shipping problems. Spills may occur during the transfer of aqueous
ammonia from one container to another or catastrophic failure of a storage tank. This is a very rare
occurrence and is addressed by spill containment and control requirements. Another negative side
effect from using. the 8CR process is the formation of sulfifr trioxi& (SO3) from some of the SO2 in
the exhaust gas. 803 reacts with ammonia in the exhaust gas to produce ammonium sulfate and
ammonium bisulfate salts. These salt compounds create corrosion and deposition problems within
the heat recovery system and will require. more maintenance at the HRSG. Some of these.,
ammonium salts leave the exhaust stack and contribute to visibility of both the plume and to regional
haze.

Duke Energy has proposed to use GE dry low NO~ combustors on the turbine, low NO~ burners for
the duct burners, and SCR to reduce the concentration of NOx. Duke Energy has suggested that
the BACT emission limitation should be 3 ppm NOx rather than the current BACT of 2.5 ppm.
EFSEC has determined that the BACT emission limitation for NOx continues to be 2.5 ppm which
results in a reduction ofNOx emissions from approximately 88.7 lb/hr (with duct burners operating)
to 21.7 lb/hr (16 ppm to 2.5 ppm). The annualized cost provided by Duke Energy for using 8CR to
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provide this level of emissions reduction is $1,728,500 per turbine or $4,767 per ton of NO~ reduced
under full plant operation. These costs are within the upper ePd of the range of costs normally
encountered for the emission controls representing NO~ BACT for natural gas fired combustion
turbines in Washington and the EPA Region 10. states.

Dry low NO~ combustors, low NO~ burners for the duct burners, plus SCR are considered to be
BACT for this project. This control system will control NOx emissions from each CGT to 2.5 ppm
and 9.86 kilogram/hour (21.7 pound/hour) are considered to be BACT. for this project.

2.2.1.6 The following table lists the emission controls considered for BACT and provides a quick
synopsis of the above material.

TABLE 1
NO~ EMISSION CONTROL FOR AVAILABLE CONTROL TECHNOLOGIES FOR EACH CGT

AT THE SATSOP COMBUSTION TURBINE PROJECT

Emission ~~NQX E~fssi~i~ NO,~. Contro) Cost Effectj~vene~s
Control Mecbanism~ ~ tjopcen~4ón > EiñissiowR.atd Efficiency (S/tori .p4l1utjii!~~

~ ~ppiuyd @i~Yo Q2~ ‘L~ 4/b?.. (Ratio to NO~ contçol~ed~ ff
~ ,. t’~ i s~ 2~r{ab/hr).. Control.

Conventional Combustor 72.4 285.2 (628.8)~ 0% 0
Low NO~ duct burner 8.3 20.1 (44.2)

Total emissions 80.7 305.3 (673.0)
Dry Low NOX(DLN) 94* 35.4 (78.1) 87.6% 0

Combustor
Low NO~ duct burner 8.3 20.1 (44.2)

Total emissions 17.3 55.5 (122.3)
DLN w/SCR (with duct 2.5** 9.84 (21.7)4* 965% $4,767

burner flung)
DLN w/SCONOX (with 24* 7.89 (17.4)~~ 97.2% $12,521

duct burner firing)
4Based on AP-42, Section 3.1, Table 3.1-1, April 2000, for turbine emissions and AP-42, Section
1.4, Table 1.4-1, September 1998, for duct burner emissions. At maximum duct burner operating
rate, the duct burner contributes 8.3 ppm to the NO~ emissions.
ttEmissions calculated by General Electric and Duke/Fluor-Daniel.

2.2.1.7 Emission Limits, Monitoring and Reporting requirements for NOR:

SCR with dry low NO~ combustors and Low NO~ duct burners represent BACT for NO~ control.
The NO~ from each COT shall not exceed a 1 hour average of 2.5 ppm at 15% 02 and ISO
conditions, and 9.84 kg/hr (21.7 lb/br). This represents the maximum emission rate which occurs
while duct firing is occuning.

As discussed later in the ambient air quality impacts section, the protection of Olympic National
Park from adverse visibility impacts requires a lower NOx limitation for the facility than required by
BACT. Visibility modeling indicates that an emission limitation of 2.0 ppm NOx, 24 hour average is
necessary to protect the park form adverse visibility impacts. Thus in addition to the BACT
emission limitation, there is also an emission limitation reflecting the requirement to protect Olympic
National park from adverse visibility impacts. Prior evaluation by this and other regulatory agencies
has determined that the difference in annual cost to achieve 2.0 ppm on a 24 hr. average basis and
2.5 ppm on a 1 hour basis is insignificant.
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NO~ emissions, exhaust gas 02 content, and flow rate from each exhaust stack shall be measured
and recorded by a continuous emission monitoring system that meets the requirements of 40 CFR
75. Emissions reporting to EPA for compliance with the Acid Rain program shall be on the
frequency and in the format required by EPA. This same information will be supplied to EFSEC on
the same reporting frequency.

2.2.2 CARBON MONOXIDE CONTROL

Carbon monoxide (CU) is an odorless, colorless, toxic gas that is formed when carbon containing
compounds are burned. The rate• of formation for CO is directly related to combustion efficiency,
available oxygen, and combustion temperature. In the atmosphere, CO is converted to carbon dioxide
over a period of a few days. Because of its adverse health effects, CO has been considered to be an
important compound to control to protect the public health.

The following control options considered for CO control:

2.2.2.1 Dry Low NO~ combustors:

The use of dry low NO~ combustors on the gas turbines and low N0~ combustors for the duct
burners is the base emissions case for this project. The dry low NOx combustors are designed to
minimize the formation of NO~ while also working to minimize the formation of CO. These are
usually cipposing ffinctions, but the manufacturers have been able to optimize the combustors to
minimize both compounds.

The earlier versions of this approval based the uncontrolled CO reduction calculations on a turbine
exhaust concentration of approximately 22 ppm. This resulted in a very high pollutant control and
low control cost effectiveness. More recent information from the manufacturer of the combustion
turbines indicate that the dry low NO~ combustors will have a CO emission rate of 9 ppm. Long
term CEM results on other Duke Energy combustion turbines using the same model GE turbine
installed at the Satsop CT facility indicate that except for start-up and shutdown operations,
uncontrolled hourly average values emissions are always well below 6 ppm. A calendar quarter of
CEM data supplied by Dñke Energy for their Washington Energy Facility in Beverly Ohio indicates
no single hour of normal operation above 2.7 ppm and the vast majority being below 1 ppm.

The low NO~ combustors for the duct burners are rated by the manufacturer to produce 13.6 ppm.
Duke Energy experience with these burners on• other facilities indicates that actual duct burner
emissions are also well below 6 ppm. The combined emissionrate of the duct burners and the
combustion turbine would then be in the 3 to 9 ppm range. A CO emission rate higher than 3 — 5
ppm is within the range of CO concentrations that have been accepted as BACT for CGTs in
Washington for number of years.

2.2.2.2 SCONOX:

CO is also controlled by the SCONOX process. SCONOX oxidizes CO and some VOCs to CO2
and water thiough the use of a platinum catalyst. Through the use of SCONOX, CO emissions can
be reduced by 90+%, resulting in emission concentration of 1 — 2 ppm. The SCONOX system
Would remove 302 tons of CO per COT per year at a cost effectiveness of $15,574. This cost is
considerably above the normal range of cost effectiveness applied-to COTs for CO control.

SCONOX has the ability to reduce multiple pollutants. A cost effectiveness analysis using the
‘exceAs cost” above the cost attributable to reduce NO~ can be applied to a CO reduction BACT
cost effectiveness determination. Using this concept, the excess annual cost of SCONOX
applicable for evaluating SCONOX for CO control results in a cost effectiveness of $11,688/ton CO
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reduced. This is cost is above the normal range of cost effectiveness for CO control systems
applied to COTs for CO control and does not include any additional costs that ma~’ need to be
incurred to retrofit the installed equipment to accommodate SCONOX.

2.2.2.3 Catalytic Oxidation:

The most common means to control carbon monoxide on combustion turbines is catalytic oxidation.
The hot exhaust gas pas~es through a platinum catalyst section where oxygen in the gas stream is
reacted with CO to produce CO2. Some of the VOCs in the flue gas also react to form CO2 and
water.

This technology is capable of reducing CO concentration by 90+%. As noted above, the actual
uncontrolled emission rate of CO is less than 6 ppm, 1 hour average, from a similar turbine
installation operated by Duke Energy. A common BACT emission limitation (and what was include
in the original approval) in Washington has been 2 — 3 ppm, 1 hour average. Assuming that the
uncontrolled CO concentration is as high as 6 ppm, a 2 ppm emission limitation is a 67% reduction in
CO and amounts to approximately 40.5 tons of CO reduced. The resulting cost effectiveness of
this emissions rate is estimated to be $15,655 per ton. This cost effectiveness is well above the
normal rangc of cost effectiveness’ for CO control systems.

2.2.2.4 The following table lists the emission controls considered for CO BACT and provides a quick
synopsis of the above material.

TABLE 2
CO EMISSION CONTROL FOR AVAILABLE CONTROL TECHNOLOGIES FOR EACH CGT AT

THE SATSOP COMBUSTION TURWNE PROJECT

Emission CO Emission . CO Cdntrol Cost Effectivencss
Confrol Mechanism ConceniTahion EmissiowRate Efficiency (S/ton pollutant

(ppm ~ 15% O2~ . k~r (Ratio to CO controlled).
. .. . (Ibjir). Control

Dry Low NOX(DLN). 6~ 9.09 (20.0) 0% 0
Combustor

Low NO~ duct burner 6 4.77 (10.5)
Total emissions 6 13.86 (30.5)

Dry Low NOX(DLN) 3*4* 6.62 (14.6) 0% 0
Combustor with

Low NO~ duct burner

DLN w/CO catalyst ~ 4.81 (10.6)~~ 66.7% $15,655
(with duct burner firing)
DLN w/SCONOX (with .2.0** 4.81 (10.6)~~ 66.794 $11,688

duct burner firing)
“Based on AP-42, Sectipn 3.1, Thble 3.1-1, April 2000, for turbine emissions and AP-42, Section
1.4, Table 1.4-1, September 1998, for duct burner emisalons. At maximum duct burner operating
rate, the duct burner contributes 13.6 ppm to the CO emissions.
44Emissions calculated by General Electric and Duke/Fluor-Daniel.
*4* Based on data supplied with BACT re-analysis

2.2.2.5 Determination of BACT for CO

Based on the Duke Energy data submitted to EFSEC and current and historical BACT determinations
on CO from combined cycle combustion turbines EFSEC proposes a BACT emission limitation of 3
ppm, 3 hour average, applicable to operations with and without duct burners. The data supplied
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indicates that this limitation can be met without the use of add on emission controls and that the already
constructed HRSG includes space to install a oxidation catalyst if necessary to comply with the
limitation.

2.2.2.6 Emission limits and Monitoring Requirements for CO:

Based on the above and additional information submitted by Duke.Energy, BACT for CO control is
dry low NOx combustors and low NOx duct burners. CO emissions from each COT exhaust stack
shall not exceed a 3 hour average of 3 ppm at 15% 02, and 6;62 kg/br (14.6 lb/br) with and without
duct firing.

Each turbine stack will be equipped with continuous CO monitors that meet the requirements of 40
CFR 60, Appendices B and F. The emissions will be complied and reported to EFSEC on the same
schedule as the NO~ emissions. -

2.2.3 VOLATILE ORGANIC COMPOUNDS (VOC)

Volatile organic compounds encompass organic compounds that participate in ozone formation reactions
with NO~. Some of these compounds are innocuous, some can be quite toxic, and the rest range
somewhere in between. In the atmosphere, these compoundsreact with NO~ and other photoactive
chemicals to form ozone and other nitrogen containing, reactive organic chemicals. The dominant VOCs
found in the exhaust of a gas combustion turbine are aldehydes such as formaldehyde and acetaldehyde.

The following control options were considered for VOC control:

2.2.3.1 Dry Low NO~ combustors and low N0~ duct burners:

- This is the “no fUrther control” option. The VOC control technologies discussed below are based
- on volatile organic compound emission reductions from this level. The VOC emissions from use of

these combustors is, 2.8 ppm at 15% 02,24 hour average, and 2.86 kg/hr (6.3 lb/br), both expressed
as carbon equivalent. The BACT cost effectiveness is $0. The use of dry low NOx combustors
and low NOx duct burnersfired on natural gas represents BACT for VOC emission control for this
source. -

2.2.3.2 Thermal Oxidation, Carbon Adsorption, Condensation and Absorption:

There is concern for the application of these technologies to the very dilute VOC concentrations
and high temperatures in the exhaust of a combustion turbine. All of these technologies have
demonstrated better efficiencies when used to control exhausts containing significantly higher
concentrations of hydrocarbons. As such, these technologies are currently considered to be
technically infeasible for use on combustion turbines.
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2.2.3.3 SCONOX:

SCONOX reduces VOC emissions at the same time it reduces NO~ and CO. SCONOX reduces
VOC emissions by catalytically oxidizing the VOCs to carbon dioxide (C02). SCONOX is capable
of reducing VOC emissions by 90%. A 90% reduction in VOC emissions represents 33 tpy of
VOCs reduced.

The cost effectiveness of SCONOX applied exclusively as a VOC control is $144,177/ton VOC
removed per CGT. This cost effectiveness is well above what has been accepted as cost effective
emission controls.

SCONOX has the ability to reduce multiple pollutants., A cost effectiveness analysis using the
“excess-cost” above what is necessary to reduce NOx and CO cam be applied to a ~OC reduction
BACT cost effectiveness determination. Based on the cost effectiveness procedure noted above,
the cost effectiveness of SCONOX applied as a VOC control is $91,814/ton VOC removed per
turbine. This cost effectiveness is about 30 times higher than the normal range of cost
effectiveness’ applied to CGTs for VOC controL - -

2.2.3.4 Catalytic Oxidation:

Catalytic oxidation reduces VOCs at the same time it reduces CO. An oxidation catalyst reduces
VOC emissions by catalytically oxidizing VOCs to C02 and water. The technology is capable of
reducing VOCs up to 90%.

The rate and degree of VOC oxidation occurring across the catalyst can be affected by its.
operating temperature, which is related to the catalysts location within the HRSG. Higher catalyst

- temperatures do lead to higher oxidization rates, but at the expense of steam production. VOC
reduction by an oxidation catalyst is also affected by the molecular weight of the organic compound.
It is generally accepted by manufacturers and regulators that because formaldehyde is a simple and

paftjally oxidized organic compound, it will oxidize at-about the same time and to the same degree as
•CO.

There are 2 ways to evaluate the cost effectiveness of an oxidation catalyst for VOC control. One
way is to assuñ~e that the entire cost of the catalyst system is for VOC control, the other is to
consider that the VOC emission reduction is a no extra cost benefit to the inclusion of the catalyst
for CO control.

An 80% reduction in VOC emissions would be 29.4 tpy per turbine. Assuming the cost of an
oxidation catalyst is solely for VOC control, the BACT cost effectiveness would be $16,987/ton
VOC reduced - . . - -

Assuming that the reduction in VOC is a benefit resulting from the inclusion of the oxidation catalyst
for CO reduction, the cost effectiveness would be $0/ton reduced. However, since the revised
BACT analysis for CO. does not include a requirement to install a catalyst, this co-benefit does not
exist. -

1 Roy, Sims; Emission Standards Division, Combustion Group, U.S. Environmental Protection Agency Memorandum to Docket

A-95-5 1; Hazardous Air Pollutant ~7MP) Emission Control Technolo~ifor New Stationary Combustion Turbines, December 30,
1999 (http://www.epa.gov/regionO7/programs/artdlair/nsr/nsrpg.htm)
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2.2.3.5 The following table lists the emission controls considered for BACT and provides a quick
synopsis of the above material.

TABLE 3
VOC EMISSION CONTROL FOR AVAILABLE CONTROL TECHNOLOGIES FOR EACH COT

AT THE SATSOP COMBUSTION TURBINE PROJECT

Ethi~sion VOC Emission VOC C6ntrol Cost Effectiveness
Contro[lvIeéhanism Concentration Emission Rate EEc ièi1cy (S/ton pollutant

~ - (ppni~ 15% 02) kg/hr (Ratio to VOC controlled)
~ I (lb/br) 1!Confthl ~

Dry Low NO~ (DLN) 2.8 2.86 (6.3) 0% $0
Combustor and

Low NO~ duct burner

DLN plus low NO,, duct 0.44 0.55 (1.21) 90% $16,987
burners with a separate

oxidation catalyst for
VOC

DLN plus low NO~ duct 0.44 055(1 21) 90% $91,814
burners with SCONOX

All emissions calculated by. General Electric and Duke/Fluor-Danie 1, and converted to carbon
equivalent.

2.2.3.6 VOC Emission Limits and Monitoring Requirements:

BACT for VOC is the use of natural gas and oxidation catalyst; however, the VOC emission
limitation will not include the removal across the catalyst. VOC emissions from each COT exhaust
stack shall not exceed a 24 hour rolling average of 2.86 kg/hr (6.3 lb/br), expressed a~ carbon
equivalent. This emission limit represents maximum emissions that occur during duct firing.

EPA Reference Method 25A or 25B, South Coast Air Quality Management District Method 25.32,
or an equivalent method agreed to in advance by EFSEC, shall be used determine initial and
continuing compliance with the VOC limitation. The routine indication of compliance will be
provided by compliance with the CO limitation.

2.2.4 Total Pollutant Removal BACT Cost Effectiveness for NON, CO and VOC

Since the SCONOX process controls a number of pollutants simultaneously, we have evalu~ted the
comparative cost effectiveness of using SCONOX and the equivalent discrete emission control
components to treat the same pollutants. The following control technologies were considered in terms of
total pollutant reduction:

2 This is a modification to the EPA test methods optimized for quantifying low concentration VOC sources.
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2.2.4.1 SCONOX

As discussed in the previous paragraphs, SCONOX has the capability of reducing NOR, CO, and
VOCs simultaneously. The total expected pollutant reduction would be 785 tons per year per
turbine. The annualized cost per turbine is expected to be $4,757,834. This results in a BACT
cost effectiveness of $6,061 per ton total pollutant removal.

2.2.4.2 8CR plus Oxidation Catalyst

The use of the 8CR and oxidization catalysts reduces the same pollutants as the SCONOX
system and provides a control efficiency and cost effectiveness comparison.. The total expected
pollutantreduction from this combination of controls would be 640 tons per year per turbine. The
annualized cost per turbine is expected to be $1,727,962. This results in a BACT cost
effectiveness is $2,700 per ton total pollutant removal.

2.2.4.3 BACT Determination

In terms of total pollutant removal, BACT is determined to be SCR plus diji low NOx combustors
in the turbines and low NOx duct burners. Emission limitations, monitoring, and reporting
requirements are listed above for the individual pollutants.

2.2.5 SULFUR DIOXIDE CONTROL

SuIflir dioxide is a federally regulated air pollutant due to its adverse health effects when breathed at high
concentrations, its contribution to acid deposition and visibility impairment. In Washington State SO2
contributes mostly to visibility impairment and to acid rain.

The following control options were considered for 802 control for this facility:

2.2.5.1 Natural Gas FueL

Natural gas is considered a clean fUel containing only trace amounts of sulfUr. Proposed emission
rates for SO2 are based on an annual average of total sulfUr content of O.5grains/lOO. scf and a
maximum value of 3 grains/100 scf. The natural gas provided in most of Western ~ashington is
unable to reliably meet the definition of “pipeline natural gas” given in 40 CFR 72.2 . The natural
gas can reliably meet the criteria for “natural gas” found in the same regulation.

2.2.5.2 Wet Exhaust Gas Scrubbing:

Wet scrubbing is commonly used to control 802 emissions from combustion sources other than
natural gas fired combustion turbines. Exhaust gas is passed through a spray or packed tower
scrubber using an alkaline solution of water and crushed limestone, calcium hydroxide, or sodium
hydroxide. The limestone, calcium hydroxide, or sodium hydroxide reacts with the SO2 generating
calcium or sodium sulfites and sulfates. The resulting exhaust stream is passes through a mist
eliminator and may require reheating to make the exhaust gas buoyant enough to leave the stack.
Wet scrubbers have not been used as controls for natural gas combustion turbines because the
concentration of sulfUr oxides in the flue gas (in thiscase 0.27 ppm @ 15% 02) is too low for
known emission controls to effectively reduce 802 emissions. The overall technical feasibility this
technology to reduce emissions of 802 in such a dilute exhaust gas causes this control technology to

3
Most recently modified on Wednesday, June 12, 2002.
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be considered technically infeasible.

2.2.5.3 Dry Exhaust Gas Scrubbing:

Like wet scrubbing, dry scrubbing uses an alkaline reagent to react with SO2 and SO3 in the flue
gas. This control system does not use large amounts of water to introduce the reagent into the flue
gas, resulting in a dry product that can be removed as a particulate from the exhaust gas. This
technology has been used on concentrated sources of 502 such as coal-fired boilers and coke
calciners. The technology has not been used to control combustion turbine emissions. Dry
scrubbers have a limited temperature and minimum flue gas concentration for effective use in
controlling SO2 emissions. The concentration of SO2 from natural gas combustion (in this case 0.27
ppm @ 15% O~) is below the effective concentration level for dry scrubbers. The overall technical
feasibility this technology to reduce emissions of SO2 in such a dilute exhaust gas causes this control
technology to be considered technically infeasible.

2.2.5.4 Natural Gas Sulfur Removal:

This is a family of chemical treatment methods that remove organic sulfur compounds and hydrogen
sulfide from the natural gas. Removal of sulfur compounds from natural gas occurs near the well
fields where the gas comes from. Removal of sulfur compounds from the natural gas is necessary
to prevent corrosion of the steel gas transport lines and to meet various legal requirements for the
quantity of sulfur compounds in natural gas. While it appears to be technically feasible for a single
user to remove sulfur from the natural gas used at its own facility, the cost effectiveness of this
option has not been considered before. The capital cost for a natural gas sulfur removal facility
adequately sized to reduce the natural gas sulfur content of the gas used by the Satsop CT from
approximately 0.5 grains/100 scftci 0.2 grainslloo scf has been roughly estimated at $10,000,000
and would reduce the potential SO2 emissions by about 35 tons per year.

2.2.5.5 BACT Determination

BACT for the Satsop CT Project is the use of natural gas as received from the Northwest pipeline.

2.2.5.6 Emission Limit, Monitoring and Reporting Requirements

The permitted maximum sulfbr dioxide emis~ions using natural gas is calculated to be 0.27 ppm,
annual average, at 15% oxyger~ and a 1.6 ppm, 1 hour average at 15% 02, based on an annual
average concentration of 0.5 grains total sulfur/i 00 scf and a short term seasonal concentration of
3.0 g/i00 scf in the natural gas. Sulfur dioxide emissions from each CGT exhaust stack shall not
exceed 1.5 kg/hr (3.3 lb/br), annual average and 9.0 kg/lw (19.5 lb/br), 1 hour average.

Emission monitoring for SO2 will be achieved by the following means: 1) fuel flow monitoring and
total fUel sulfur content reporting that meets the requirements in 40 CFR 72 and 75, Appendix D,
and 2) conducting source testing for sulfUr dioxide once per calendar quarter using EPA Reference
Method 8 for the first year of operation at each CGT exhaust stack. Option I can be achieved by
use of a continuous gas chromatograph system capable of monitbring the total sulfur content of the
gas. This instrument does not need to be owned and operated by Duke Energy, but does need to
meet the quality assurance and quality control criteria in the federal requirementh referenced above.

If source test results demonstrate compliance with permitted emission limits, subsequent stack
testing for sulfur dioxide can be reduced to once every 3 years.
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2.2.6 SULFUR TRIOXIDE AND SULFURIC ACID (SULFURIC ACID MIST)

Sulfur trioxide/sulfuric acid is produced in small amounts during the initial combustion of sulfur containing
fuels. Additional sulfur trioxide/sulfliric acid is produced as the SO2 in the flue gas flows across the 5CR
and oxidation catalysts. It is estimated that 30% of the original SO2 leaves the PGU stack in the form of
sulfur trioxide, ammonium sulfate, ammonium bisulfate, cr sulfuric acid. The sulfur trioxide is quickly
converted to sulfuric acid and ammonium sulfate in .the ambient atmosphere.

The emission control options evaluated for SO2 above are equally applicable to the control of SO3 and
H2S04 from the turbines.

2.2.6.1 BACT Determination

The Satsop CT Project has proposed, and EFSEC agrees, that using natural gas constitutes BACT
for sulfur trioxide and sulfuric acid control.

2.2.6.2 Emissions Limitation, Monitoring and Reporting Requirements

The emissions of sulfuric acid mist emissions from each CGT stack shall not exceed 0.77 kg/hr (1.7
lb/hr) or 18.51 kg/day (40.8 lb/day).

Quarterly testing of each CGT exhaust stack for sulfuric acid mist utilizing EPA Reference Method
8 is required for the first year of operation. Sulfur trioxide converts to sulfuric acid in this emissions
test method and ammonium sulfate and bisulfate salts are also collected in the method. The primary
purpose of this testing is to confirm for future use the conversion factor for SO2 tO sulfuric acid
mist utilized for this project and to establish the turbine specific conversion factor for use in
indicating compliance with the sulfuric acid emission limitation.

If test results demonstrate compliance with permit conditions, subsequent stack testing for sulfuric
acid mist can be reduced to once every 3 years.

Routine compliance with the sulfuric acid limitation will be indicated by the quantity of natural gas
used, the total sulfur content of the gas and a conversion factor derived from the stack testing
required above.

2.2.7 PARTICULATE AND PARTICULATE MATtER LESS THAN 10 MICROMETERS

Particulates are small particles of various materials, such as metals, soil, or products of incomplete
combustion. Particulates are regulated to reduce their adverse health impacts. Particulate Matter (PM)
is defined as fine solid or semisolid material smaller than 100 microns in size. PM10 is a subset of
particulate and is defined as PM smaller than 10 microns in size.

There are no demonstrated emission control measures to reduce the emissions of particulates from
natural gas combustion turbines other than the use of natural gas and good combustion practices to
maximize overall combustion efficiency. -

2.2.7.1 BACT Determination

EFSEC agrees with Duke Energy that good ‘combustion practices and using only natural gas is
BACT for PM and PM 10 emissions. The proposed BACT emission limits are listed in Table 4.

2.2.7.2 Emission Limits, Monitoring and Reporting Requirements
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EFSEC agrees with the Satsop CT Project that good combustion practice and using only natural gas
constitute BACT for PM and PM10 emissions. For permitting and modeling purposes it was
assumed that PM and PM10 are equal. Total PMJPM10 emissions frpm each COT exhaust stack
shall not exceed 263.3 kg/24 hr (580.4 lb124 hr). The proposed particulate emissions for the Satsop
CT Project are shown in Table 4.

EPA Reference Method 201A and 202 shall determine initial bompliance with the particulate limits.
The saffie methods will be used for annual source testing conducted to demonstrate continued
compliance.

Each COT stack will meet a visual opacity limit of 5% for a six minute average. Compliance with
the opacity standard shall be determined by a certified visual opacity reader making daily
observations in accordance with EPA Reference Method 9. The permit will allow the option of
installing continuous opacity monitors rather than daily testing with EPA Reference Method 9.

TABLE 4
EMISSION LIMITATIONS FOR PARTICULATE EMISSION LIMITS FOR EACH COT

.e PbJ1utànt~ ~.. :_kF;t.,~ Emi~sions

~ .~, i•~. -~1 kgthrQb/hr~ ~gQ4~r~(lb/24li)4;~
PMIPM1O, Turbine 7.53 (18.0) --

PM!PM1O, Duct burner 2.49 (5.5) --

PM/PM1O, sulfates and bisulfates 0.953 (2.1) --

PM/PM1O, total 10 97 (24.2) 263.3 (580.4)

2.2.8 Turbine Start-up and Shutdown Emissions

Thisinstallation is anticipated to operate as a ‘peaking plant’ rather than a ‘baseload’ plant. A peaking
plant is a facility that starts and stops operation one to several times per day or only operates when the
demand for electricity is projected to be higher than the baseload facilities can provide. A baseload plant
is planned to operate continuously at a constant operating rate. As a peaking plant, the turbines at the
Satsop CT project are anticipated to start operations from a cold state up to 130 times per year. A cold
state is when the turbine has not been operating for at least 2 days and the boiler water has been allowed
to cool.

A more common occurrence at peaking plants is to startup from a warni or hot condition. It is
anticipated that this may occur up to 2 times per day, though the normal operations would have this at
one warm or hot startup per turbine per day. Warm startups take much less time than cold startups.
Operating data supplied by Duke Energy and collected in other permit reviews indicate that warm
startups can be accomplished in as little as 2 hours per turbine.

Based on power sales forecasts and operational experience at other Duke Energy of North America
combustion turbine installations, Duke Energy anticipates that one turbine operating plus the steam
generator will be a common operational mode. For this installation one turbine operation would provide
approximately 330 MW electrical (MWe). They also anticipate that if the second turbine were required
to produce power, operation of the first turbine would be reduced to approximately 300 MWe, to reduceS
system stresses while the second turbine is brought into operation. Duke Energy has found that. start-up
of the second turbine would take approximately 1.5 hours for a hot start-up to 3 hours for a warm start
up. Duke Energy has experience with this operational and startup mode at other similar facilities utilizing
the same model combustion turbine installed at the Satsop CT.

B~ed on guarantee from General Electhc.
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The auxiliary boiler is used to reduce the total time it takes for the CGTs to go from a cold to a warm
startup condition. Duke Energy and GE have worked together and developed a methodology to start up
the pair of turbines in each power island to reduce the cold and warm start-up periods to the shortest
time possible.

Thestart-up process begins with the auxiliary boiler heating the water in the HRSGs followed by one
turbine being started at a minimal operational level. The purpose of this is to provide additional heat to its
HRSG’s boiler water. As the HRSG water increases temperature the turbine operates at higher rates
and the second turbine in the power island is started. The turbine operating rate is increased until they
are operating at full operational load and the HRSG is up to full operating temperature and pressure.
When going from a cold turbine steam generator condition this total process takes about 4 hours for each
turbine in a power island. Initially, the emission factors in Table 5 will be applied to estimate the
emissions during cold start-up events until Duke Energy develops newer factors.

As noted above, when going from a warm or hot start condition the time necessary to attain full power
output and to have the emissions controls in full operation is much shorter. EFESC proposes in the
permit that there be 2 startup conditions covered. The first condition is for cold starts. The second
condition is to cover warm or hot starts. The warm or hot start condition is defined to end when the
emission controls are in full operation or 3 hours has elapsed since an individual turbine started
combusting fuel. As they anticipate single combustion turbine operation to be relatively common, the
condition will allow a maximum time of 3 hours for each turbine installed in a single power island before
tompliance with the short-term (less than a 24 hour averaging time) emission limits for the combustion
turbine emissions must be met.

TABLE 5
COLD START-UP EMISSIONS FACTORS

Pollutant :~, - Cold Staft’up ErnisiE~rnW;o$~biqfl~
~ 4 ~ ~uori~power,slana~ -~ -~

Nitrogen oxides 1536 lb/startup
Carbon monoxide 5288 lb/startup
Volatile organic compounds 354 lb/startup

During shut-down of the equipmcnt, emissions stop when fuel stops being burned. The emissions then
end abruptly.

2.3 COOLING TOWERS:

Wet cooling towers utilize air passage through the cooling water to cool the water for reuse. This direct
contact between the cooling water and the air passing through the tower results in entrainment of some of
the liquid water in the air stream. The entrained water is carried out of the tower as “drift’ droplets. The
drift droplets generally contain the same chemical impurities and additives as the water circulating through
the tower. Duke Energy proposes to install drift eliminators capable of reducing the drift to =0.001% or
the recirculating water flow rate. This drift loss rate is commonly found in current generation forced
draft cooling towers such as that installed for this project. For an extra cost, drift eliminators with drift
rates as low as 0.0005% are available.

Duke/Fluor-Daniel has provided total solids information on the recirculating cooling water. The reported
concentration of total solids in the recirculating water is 857 ppm (by weight). The total solids used for
recent dispersion modeling was 937.5 ppm. 300 ppm of total solids is added in the fonn of water
treatment chemicals to control the relatively high silica content of the water used for cooling, there willbe
sulfuric acid added to the recirculating cooling water to reduce the amount of silica that comes out of
solution in the cooling tower. Other chemicals are added to reduce the growth of biofllms in the cooling
tower. These total dissolved solids and additives can be converted to airborne emissions. The following
formula can be used to calculate the quantity of particulate emitted from the cooling tower.
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QxCxO.0000lxóOxS.34 =D
1000000

Where: Q = recirculating water flow rate in gallons per minute = 165028 gallons per minute2
C = to~l dissolved solids concentration in parts per million by weight (ppmw) = 1237.5
ppmw
D = particulate emission rate in lb/hr.
0.00001 = the drift loss rate in gallon lost/gallon of recirculating cooling water

Using of this equation results in an emission rate of 0.463 kg/hr (1.02 lb/hr) or 4061 kg/yr (4.5 ton/yr) of
PM!PM10 per cooling tower.

Installation and operation of drift eliminators with a drift loss rate of 0.001% of the recirculating flow rate
constitutes BACT for the cooling towers.

-- Initial compliance will be based on submission of a copy of the drift eliminator manufacturer’s
certification that the drift eliminators are installed in accordance with its. installation criteria. Duke Energy
is required to submit to EFSEC a methodology they will use to estimate PM/PM10 emissions from the
cooling towers that takes into account each cooling tower’s cooling water recirculation rate, the cooling
tower dissolved solids (TDS), the effects of fan operation in each cooling cell and the manufacturer’s
information on drift losses. The methodology shall be accepted by EFSEC prior to the first operation of a
cooling tower;

Routine compliance will use the calculation methodology once each quarter to estimate the PMJPM10
emissions from each cooling tower. The estimation shall include testing go the recirculating cooling water
flbw rate, TDS, conductivity, and silica content, at the time the TDS sample is taken. An estimation of the
cooling tower PM/PM1O emissions shall be made and submitted as part of the initial compliance testing
for each CGT and with each quarterly emissions report. The PM/PMIO calculation methodology
developed by Duke Energy will be used to calculate the emission estimate.

2.4 AUXILIARY BOILER:

Duke Energy has proposed in the Satsop CT application that BACT for all pollutants emitted by the
auxiliary boilers to be a combination of flue gas recirculation, low NO~ burners, good combustion
practices, and the use of natural gas. Flue gas recirculation and low NOx burners are commonly
determined to be BACT for this size boiler when operating on natural gas fuel.

As part of its BACT determination and in recognition of anticipated actual operations, Duke Energy has
proposed to limit the horns of operation of each auxiliary bOiler to 2500 hours per year. This will be
reflected in the approval.

* /

Derived from the application materials submitted in April, 2002 and additional information submitted on May 21, 2002.
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2.4.1 BACT Determination and Proposed Limits

The emission controls and annual hours of operation limitation proposed by Duke Energy energy is
accepted as BACT for all pollutants emitted by the auxiliaxy boilers Table 6 gives the emission
limitations for these units.

TABLE 6
PROPOSED BACT EMISSION LIMITS FOR EACH AUXILIARY BOILER

~Po1lutant Emis~jotis ;Emissions Emissions
(jipth)i~5% 02 ~, ~tg~i13t (lblli) Kg/yr (ton/yr)*

NOx 30 0.467 (1.03) 1170 (1.29)
CO 50 0.485 (1.07) 1215 (1.34)
802 1 0.032 (0.07) 79.5 (0 0875)

PMIPMIO 0.005 grains/dscf 3.175 (7.0) 7955 (8.75)
VOC 40 0.213 (0.469) 533 (0 586)

Opacity 6 minute average of 5% - -

*Based on 100% load and 2500 hours per year.

2.4.2 Routine Monitoring and Reporting Requirements

Routine compliance will be indicated through boiler operating records indicating hours of operation
and fuel flow, and the application of an emission factor derived from stack testing of the installed
boilers and periodic stack tests taken at 5 year intervals after the initial compliance test.

Monitoring information will be reported to EFSEC on a quarterly basis at the same time as the
reporting for the COTs.

2.5 DIESEL FUELED EMERGENCY GENERATORS AND EMERGENCY FIRE PUMPS.

These are diesel fueled reciprocating engines. The emergency generators are rated at 500 kilowatts
(671 horsepower) and are proposed to be permitted to operate no more than 500 hours per year. These
engines are required to meet the emission requirements for new Tier 2, non-road compression ignition
engines of this size class found in 40 CFR 89, Subpart B.

2.5.1 Emission limitsfor diesel emergency generators

TABLE 7
EMISSION LIMITATIONS FOR DIESEL EMERGENCY GENERATORS

Po)lutant . Emissions ~Ei~iissioçs r Emissions
~: g/kw-hr ~k~fl* (lb4~ kg/yr (ton/yr)

NOxplusVOC 6.4 2.38(5.26) 11960.3)
CO 3.5 1.75 (3 86) 875 (0.965)

PMIPM10 0.20 0.10 (0.22) 50 (0.055)
SO2 -- 0.122 (0.269) 60.78 (0.067)

Opacity 6 minute average of 5% - -
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2.5;2 Emissions for emergency fire water pumps

The emergency fire water pumps are intended to operate only when electrical power is not available
to the site to supply water for fire suppression. As such they are intended to operate for 500 hours
per year or less. These engines will meet the new, non-road compression ignition engine
requirements in 40 CFR 89, Subpart B, applicable to the emergency fire water engine size and for
purchase in 2002.

2.5.3 Monitoring and Reporting Requirements for Diesel Engines

Monitoring to indicate compliance with the limits shall be by fuel purchase records indicating fuel
quality and sulfur content, annual operating hours, and records indicating the nature and type of
maintenance performed. Initial compliance will be by certification by the engine manufacturer that
the engines meet the applicable emission criteria in 40 CFR 89.
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3 AMBIENT AIR QUALITY ANALYSIS

3.1 REGULATED POLLUTANTS

PSD rules require an ambient air quality impacts assessment (40 CFR Part 52.21) from any facility
emitting pollutants in significant quantities. Limiting increases in ambient concentrations to maximum
allowable increments prevents significant deterioration of air quality.

The ambient impact analysis indicates that all regulated pollutant emissions are below ambient air quality
standards established to protect human health and welfare, and no significant ambient air quality impact
will result in the vicinity of the project due to its emissions. Table 8 shows the maximum predicted
ambient air concentrations predicted by dispersion modeling and is located in Section 4, Ambient Air
Quality Impacts.

3.2 TOXIC AIR POLLUTANTS

EFSEC requires an ambient air quality analysis of toxic air pollutants (TAPs) emissions in accordance with
WAC 173-460 “Controls for New Sources of Toxic Air Pollutants”. The TAPs are evaluated for both
acute (24 hour) and chronic (annual) effects as required by the regulation. The quantities of all TAPs
known to be emitted from the turbines and duct burners, and diesel engines were estimated and modeled
to determine their maximum ambient concentrations. These maximum ambient concentrations were
compared to the, respective acceptable source impact levels (ASIL) listed in WAC 173-400-150 and 160.
These ASILs are not health effect levels, but conservative thresholds that, if exceeded, indicate the need
for further investigation of the effects of the TAP on ambient air quality and human health.

The Satsop CT Project is expected to emit small quantities of organic TAPs as products of incomplete
combustion and metallic TAPs that were impurities in the fuel or eroded from the metallic portions of the
turbines. As discussed above, EFSEC’s permit. writer determined that BACT for the criteria pollutants is
SCR, oxidation catalyst, good combustion practice, and use of natural gas for the combustion turbines; flue
gas recirculation,~ low NOx burn’ers, good combustion practices, and the use of natural gas for fuel for the
auxiliary boilers; and duct burners and low sulfur diesel fuel, meeting EPA’s new, non-road engine
specifications and limited hours of operation for the reciprocating engines. These controls also constitute
BACT ‘for toxic air pollutants. Using these control systems and when operating at maximum design
capacity, ambient concentrations of all of the TAPs were predicted to be below their respective ASILs.

3.3 AMMONIA EMISSIONS ‘

Ammonia emissions’ from the Satsop CT Project deserve special discussion. Ammonia is a TAP defined in
WAC 173-460. Unreacted ammonia is released from the SCR process because a slight excess is required
to reduce NOx. emissions down to the desired levels. The excess ammonia is called “ammonia slip”.
Ammonia slip can be used as an indicator of SCR catalyst activity. High slip indicates poor operational
control or degraded catalyst activity, resulting in higher NOx emissions. SCR manufacturers guarantee
that this slip of unused ammonia will be less than 10.0 ppm and occasionally as low as 5 ppm. Recent
operating experience indicates that ammonia slip may be maintained at rates consistently below 5 ppm6 for
a number of years after the initial start of the plant’s operation. However, while it is technically feasible,
there is no long term experience on installations incorporating continuous ammonia monitors that the
ammonia slip required to achieve the 2.5 ppm NOx limit for the Satsop CT can be maintained below 5
ppm. At the proposed ammonia limit of 5 ppm, the maximum modeled ammonia concentration out-side the

6 example: POE Coyote Springs in Morrow County, Oregon and Hermiston Generating Project, Umatilla County, Oregon

operate at less than 4.4 ppm ammoijia slip with NO, below 4 ppm. Also see Selective Catalytic Reduction Control ofNO,
Emissions. prepared by the Institute of Clean Air Companies, 1660 L St., Suite 1100, Washington, D.C., page 12(1997).
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boundary of the Satsop CT Project is about 3.0 micro grams per cubic meter, approximately 3% of the
ammonia ASIL found in 173-460 WAC. EFSEC concludes that 5.0. ppm ammonia emission limits for the
Satsop CT Project does not threaten human health.

The SCONOX process does not use or emit ammonia. As discussed above, SCONOX has not passed the
economic test of BACT cost effectiveness for the other pollutants it is capable of controlling. However,
because the use of SCONOX would eliminate ammonia emissions, Chapter 173-460 WAC requires that
SCONOX be considered as a possibility for BACT for TAPs. By using the calculation procedure outlined
earlier in this fact sheet, a SCONOX cost can be developed for use in evaluating the cost effectiveness of
SCONOX for ammonia elimination. The use of SCONOX would eliminate 148 ton per year of ammonia
per turbine, resulting in a cost effectiveness of $10,740/ton. This is considered to be an unreasonable
emissions control cost. Thus BACT for ammonia emissions is SCR with an ammonia emission limit of 5.0
ppm.
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4 AMBIENT MR QUALITY IMPACTS

4.1 DISPERSION MODELING METHODOLOGY

Ambient air quality modeling for this project was performed in accordance with the dispersion modeling
plan submitted for the Satsop CT permit application, as modified by additional information supplied by
Ecology and Duke Energy’s consultant. For the analysis of ambient air quality impacts in the area near
the facility (up to 50 km from the project site) the non-guideline models ISC-PRIME and AERMOD
were used. The ISC-PRIME model was used for the closest 5 km from the facility and the AERMOD
model was used for the 5 to 20 km distances. Meteorological information collected by Energy Northwest
on the project site and upper air information from the Quillyute station was used to provide the
meteorological inputs to these models.

Air quality impact modeling for areas more than 20 km from the facility and for visibility impact analyses
used the CALMET/CALPUFF modeling system. Meteorological information was derived from 4 km
gridded data produced by the MM5 meso-scale meteorological modeling syst9m. Procedures used to run
the CALPUFF model were as recommended by the Federal Land Managers

Dispersion modeling was done for all criteria and toxic air pollutants emitted by the project.

4.2 STATE AND NATIONAL AMBIENT MR QUALITY STANDARDS

The EPA and the Ecology have established ambient air quality standards. Primary ambient air quality
standard concentrations are designed to protect human health and safety, while secondary ambient air
quality standard concentrations are designed to protect aesthetic values or chronic health impacts.
Dispersion modeling of the projected emissions from the Satsop CT Project indicates that the project will
not cause an exceedance of any ambient air quality standard beyond the property line of the facility.

The dispersion modelin~ performed indicates that the maximum impacts occur within the Capitalforest,
southwest of Olympia and east of the plant site.

4.3 CLASS I AND CLASS II AREA IMPACTS

The PSD regulations require an evaluation of the effects of the anticipated emissions on visibility and on
the degradation of ambient air quality in the areas around the project and within federal Class I areas
near the facility. Within federal Class I areas, the applicant and state are required to evaluate the impact
of the project’s emissions on ambient air concentrations, pollutant deposition and the impact of the
facility’s emissions on visibility looking out of and into any class I area. Within Class II areas, the
applicant and the state are required to evaluate the impacts of the projects emissions on the same factors,
but with a higher acceptability threshold.

Impacts were evaluated in detail for the five established federal Class I areas within 160 kilometer (100
miles) of the project site were evaluated along with 2 Class II areas for which the U.S. Forest Service
has asked that this level of evaluation be performed. The federal Class I areas evaluated were Olympic
National Park, Mt. Rainier National Park, Goat Rocks Wilderness, Alpine lakes Wilderness, Glacier Peak
Wilderness, Mt Hood Wilderness, and Pasayten Wilderness. The impacts to the Class II Mt Baker
Wilderness and the Columbia River Gorge National Scenic Area were also evaluated as if the areas were
federal Class I areas.

Federal Land Managers’ Air Oualitv Related values Workgroup (FLAG). Phase I Report, December2000.
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Potential impacts are estimated by modeling the predicted increase in ambient concentrations of some of
the pollutants (NOx, CO, and SOx) emitted by the new source, and comparing the predicted
concentrations to the appropriate Class I or II increment. EPA has established no significant ambient
impact concentration for ozone. -

An ozone impact analysis was not performed for this project. The emission of VOC is less than 100 tpy,
which is the threshold in the PSD regulations requiring an evaluation of the impact of the impact of the
facilities emissions on ambient ozone concentrations.

4.3.1 INCREMENT CONSUMPTION

The effect of emissions from the proposed facility on Class I and Class II area increment -

consumption wçre assessed by comparing the maximum predicted pollutant concentrations within the
Class I and II areas to the Class I and Class II increments. All predictions are based on a worst-
case emission scenario assuming the Satsop CT Project sources are operating at 100 percent load.
All maximum predictions are lower than the EPA, National Park Service, U.S. Forest Service and
U.S. Fish and Wildlife criteria for requiring cumulative increment consumption analyses. Table 8
shows air quality modeling results compared to the maximum available Class I and Class II PSD
increments

TABLE. 8
PREDICTED MAXIMUM AIR QUALITY IMPACTS AND ALLOWABLE PSD INCREMENTS

; POLLU?AN~ ~IyFgximum’Anäbient ClthsjI r~a •MakiInuitAmbient z~Classtf area.
r ~Gla~ It Area ~allb~ab1e ~Jats taaCmi$act~ llowa1~le

r Thipã~t increfrient ~ohadñtratioIf~ ~ iiicre~nent

~ 4 ~j toncenthtn 2tsi~?m3) -~ — T (jag/m~j
~‘ti’ ~ -~. (~W~) ~4__ +

Particulate (PM1 0)
Annual 091 17 0.00952 4

24-Hour 486 30 0.2331 8
Nitrogen Dioxide

Annual 0.898 25 0.00782 2.5
Sulfur Dioxide

Annual 0.29 20 0.00102 2
24-Hour 3.5 91 0.0318 5
3-Hour 13.54 512 0.2563 25
I-Hour 40.43 - - -

Based on the modeling information, the location of the maximum Class II impacts are east and
southeast of the facility. The maximum impacts over 1 hour average duration are approximately 1
km east of the plant site (approximately the BPA substation). The maximum 1 hour average SO2
concentrations are located in the vicinity of Minot Peak, 5 km southeast of the facility. The location
of the maximum Class I area impacts are the ridges above the Staircase area of Olympic National
Park.

4.3.2 VISIBILITY

Duke Energy is required to evaluate potential visibility impairment to federal Class I areas located
within a radius of 160 km (100 miles) from the Satsop site. Federal Class I areas include National
Parks and Wilderness Areas, which are areas where air quality is afforded a higher degree of
protection than other areas. Four Class I areas fall within a 100 miles radius of the proposed site:
Olympic National Park, Mt. Rainier National Park, Goat Rocks Wildemess Area, and Alpine Lakes
Wilderness Area, all of which are in the State of Washington. Following Ecologys guidance on
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visibility and other “regional” modeling analyses, the radius of the area mode~d for this project also
includes Pasayten Wilderness, Glacier Peak Wilderness, Mt. Hood Wilderness, Mt. Baker
Wilderness, and the Columbia River Gorge National Scenic Area.

The FLAG report indicates the Federal Land Managers acceptable impact thresh~ilds for visibility
impacts caused by a single source. The Federal Land Managers have indicated that they *ould
object•to issuance of a PSD approval when the predicted reduction in visibility due to a single source
is greater than a 10%. They have also indicated that if the predicted impact on visibility from the
proposed source is greater than 5% they would request that a cumulative visibility impact assessment
be performed.

The following visibility impact modeling results were based on using a natural gas sulfur content of
0.5 grainsllo0 scf for the whole year and a NOx emission concentration of 2.5 ppm, 1 hour average.
The use of a single annual average natural gas sulfbr content does not reflect the annual variability in

natural gas sulfur content received in Western Washington or that routine natural gas sulfur
monitoring results received by Ecology and others indicate that the sulfur content of the natural gas
to be delivered to the Satsop CT site is normally in the 0.2 to 0.4 grain/100 scf range. Based on
historical records, natural gas sulfur content can be as high as 3 grains /100 scf for a few days during
the period from mid May.through July. The days when this occurs are unpredictable and in any given
year, the sulfur content may not reach this level. The visibility modeling approach resulted in the
following predictions of the visibility impacts to the federal Class 1 areas. Table 9 indicates the
federal Class I areas with days having a predicted impact greater than 4%.

TABLE 9
FEDERAL CLASS I AREAS WITH DAYS HAVING VISIBILITY çVIPACTS ABOVE 4%,

4 COMBUSTION TURBINES OPERATING

~4~f~1 ~ Uate bf Ollauketin light b~iU~o ,~4~pproximate location of
s~4~ t~npact (vi~ibjjj~’~, ~T~,j[’~ jt1hwim impact
Olympic National Park 10/28/98 9.07% Staircase area and area

adjacent to Colonel Bob
Wilderness

10/30/98 6.36% Staircase area and area
adjacent to Colonel Bob
Wilderness

2/12/99 5.47% Southern edge of park
Mt. Rainier National 9/24/98 7.44% Southwest corner of
Park park
Alpine Lakes 5/8/98 4.98% Goat Mountain area
Wilderness

The modeled days of maximum visibility impact above 5% coincide with ~easons of the year with
considerable cloudiness and rain fall. The area of ONP that is impacted during the above days
experiences low visitor usage during this time of the year.

The Bonneville Power Administration has also done regional visibility modeling as part of its National
Environmental Policy Act requirements. This modeling indicates that the emissions from this facility
do not adversely impact visibility within Western Washington and Northwestern Oregon.

In order to mi$gate the predicted visibility impairment indicated above, the applicant requested to
perform dispersion modeling using an emission rate based on a 2.0 ppm 24 hour average

Flag report Page 32
Operation of two turbines was modeled for the original PSD application for NOC/PSD No. EFSEC/2001-01. That information

is not repeated here, simply the higher level impacts from the proposed operation of four turbines.
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concentration ofNOx. While this modeling analysis is not included above, it confirmed that this
reduced level of emissions would eliminate almost all days projected to impact ONP above the 5 %
level.

4.3.3 DEPOSITION

Ozone, nitrogen oxides, nitrates and sulfhr dioxide fallout have the potential to impact flora and fauna
in the area surrounding an emissions source. The impacts of the pollutants from the Satsop CT
project on soils, animals, surface water, and vegetation were evaluated. None of the listed pollutants
will cause an exceedence of the U.S. Forest Service, Region 6, guidance defining potential adverse
impacts within Class II areas.

In conjunction with the work to develop the FLAG report, the National Park Service and the U.S.
Fish and Wildlife Service have developed guidance on what levels of nitrate and sulfate deposition
increases due to a single source would cause them to perform more detailed reviews of the impacts
of the deposition within theft Class 1 areas. The threshold established by these agencies is 0.005
kilograms/hectare/year. The maximum predicted nitrogen and sulfur compound deposition from the
Satsop CT is within Olympic National Park The predicted nitrogen deposition level is 0.0062 kg
nitrate/hectare/year. The predicted maximum sulfate deposition level is 0.0047 kg•
sulfate/hectare/y ear.

The nitrate deposition level exceeds the 0.005 kilo~ramIhectare/~’ear threshold for National Park
Service concern. The National Park Service Air Quality staff’ have looked a several research
reports on resource sensitivity at Olympic NP and have also determined the annual total deposition at
the Park1’ to be 2.90 kg/ha/yr for total annual nitrogen deposition and 5.30 kg/ha/yr for total annual
sulfur deposition. Based on the information they received about the emissions from the proposed
Satsop CT facility and the information they gathered from theft literature search and the annual

-- deposition, they do not anticipate that the deposition from this facility will cause a significant impact
on resoUrces at the Park.

EFSEC concludes that the Satsop CT Project is unlikely to have a significant impact on vegetation,.
soil, and aquatic resources in surrounding Class I or Class II areas.

E-mail message form Dee Morse, NPS to Alan Newman Ecology dated July 10, 2002.
Based on National Acid Deposition Program data for 1990-2000 and doubling the value listed to include an estimate of dry

deposition.
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5 OTHER AIR QUALITY IMPACTS

5.1 ACID RAINPROVISIONS

Title IV of the Clean Air Act Amendments of 1990 requires all facilities with gas turbines rated with an
electric output greater than 25 MW which provides at least one third of the output to adistribution system
must comply with the 40 CFR Part 75 regulations. The S~tsop CT Project will be required to monitor
NON, 502. 02, and exhaust gas flow rate. The continuous emission monitors required under the NSPS
regulations are similar to those required by 40 CFR Part 75; however, the accuracy limits during the
annual relative accuracy test audits are more stringent.

5.2 SECONDARY AN]) CONSTRUCTION EMISSIONS

During the construction phase of the project workers may be brought into the area to construct the
facility, requiring temporary housing and producing motor vehicle emissions during their daily commute to
the work site, and from the operation of heavy and other internal combustion engine powered equipment
at the project site. During construction, there is the possibility of generation of wind blown dust from
earth moving operations and vehicle and equipment operation of unpaved areas of the project site or
access roads. Control of this dust can be accomplished through a number of control measures that can
be contained in a dust control plan developed by Duke Energy or its construction contractor to be
followed by the construction contractor.

During long term operation of the facility there will be daily commuting traffic by the employees of the
facility, deliveries of aqueous ammonia fir the SCRcontrol systems and periodic deliveries of diesel thel
and, other chemicals used at the plant. It is expected that the majority of employees to operate the plant
will come from. the local area. .
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6 AIR POLLUTION CONTROL REGULATORY REQUIREMENTS

6.1 This project is subject to the following federal regulation&

Page 29

Prevention of Significant Deterioration
New Source Performance Standards
New Source Performance Standards
New Source Performance Standards
New Source Performance Standards,

Quality Assurance Procedures
New Source Performance Standards,

Performance Specifications
National Emission Standards for Hazardous
Air Pollutants
Acid Rain Permitting
Emissions Monitoring and Permitting
NO~ Requirements
Monitoring of sulfur content of natural gas

Control of Emissions from New and hi-Use

40 CFR 52.21
40 CFR 60, Subpart GG
40 CFR 60, Subpart Da
40 CFR 60, Subpart Dc

40 CFR 60, Appendix F

40 CFR 60, Appendix B

40 CFR 63, Subpart YYYY
40 CFR 72
40 CER 75
40 CFR 76
40 CFR 60.334(b)(2), 40 CFR 72.2, and
40 CFR Part 75, Appendix D

6.2 The source is subject to the following state regulations

General and Operating Permit Regulations for Air Polluting Sources
General Regulations for Air Pollution Sources (by reference)
Operating Permit Regulation (by reference)
Acid Rain Regulation (by reference)
Controls For New Sources of Toxic Air Pollutants (by reference)

6.2 Conclusion

463-39 WAC
173-400 WAC
173-401 WAC
173406 WAC
173-460 WAC

This project will have no significant impact on ambient air quality. EFSEC finds that Duke Energy has
satisfied the requirements for a Notice of construction and PSD approval to amend the Satsop CT Project
approval.

For additional information, please contact:

Irma Makarow
Siting Manger
EFSEC
P.O. Box 43172
Olympia, WA 98504-3172
(360) 956-2047
irinam~ep.cted.wa.gov

Nonroad Compression-Ignition Engines 40 CFR Part 89
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1. INTRODUCTION

1.1 THE PERMIT PROCESS

The Prevention of Significant Deterioration (PSD) procedure is established in Title 40, Code of
the Federal Regulations (CFR), 40 CFR Part 52.21. Federal rules require PSD review of all new
or modified air pollution sources that meet certain criteria. The objective of the PSD program is
to prevent serious adverse environmental impact from emissions into the atmosphere by a
proposed new source. The program limits degradation of air quality to that which is not
considered “significant” as defmed by the Federal Regulations listed above. It also sets up a
process for evaluating the effect that the proposed emissions might have on visibility, soils, and
vegetation. PSD rules also require the use of the most effective air pollution control equipment
and procedures, after considering environmental, economic, and energy factors.

The Notice of Construction (NOC) approval procedure for Energy Facility Site Evaluation Council
(EFSEC) projects is established in chapter 463-78 of the Washington Administrative Code
(WAC) which adopts WAC 173-400-110, 173-400-141 and 173-460 WAC by reference1. The
objective of these rules is to prevent serious adverse environmental impact from emissions into
the atmosphere by a proposed new source from pollutants that are not subject to PSD permitting.

EFSEC is the PSD permitting and NOC approval authority for energy facilities greater than 350
MWsited in the stateof Washington per chapter 463-78 WAC, and Chapter 80.50 of the Revised
Code of Washington (RCW). As required by EFSEC’s PSD Program Delegation Agreement
from the Environmental Protection Agency (EPA), the Department of Ecology reviews
NOC/PSD applications and requests submitted to EFSEC.

1.2 THE PROJECT

On May 21, 1996, the Governor approved an Amended Site Certification Agreement which
authorized the construction and operation of the Satsop Combustion Turbine Project (Satsop
CT), an electrical generation facility, near EJma, in Grays Harbor County. In February 2001,
EFSEC approved the addition of Duke Energy as a co-agreement holder with Energy Northwest.
Duke Energy began construction of the facility in September, 2001, actively installing most
major equipment and completing much of the site construction. Construction of the project was
suspended on January 21, 2003. In January 2005, Grays Harbor Energy LLC purchased the
Satsop CT from Duke Energy. In April 2005, EFSEC approved transfer of the Satsop CT site
certification from Duke Energy to Grays Harbor Energy LLC.

1.2.1 General Description

The Satsop CT is a combined-cycle facility using natural gas as the only thel source for the
combustion turbines2. The facility design includes two separate but identical combustion turbines
(CGT5), two heat recovery steam generators (HRSG), one steam-electric turbine, one auxiliary
boiler (29.3 million Btu/hour heat input), one emergency generator, one cooling tower, and
internal combustion engine to drive the fire suppression water pump. Each HRSG will include a

‘WAC 463-78 Adopts the Ecology rules in effect on July 1~ 2003
2 internal combustion engines for an emergency generator and for driving fife-suppression water

pumps are included in the permit. Very low sulfur content oil is required as fUel.



NOC/PSD No. EFSEC 2001-01, Amendment 3 Page 3 of 15
Technical Support Document
January 9, 2006

duct burner. Each combustion turbine would discharge hot exhaust gases to the HRSG, which
produces reheat steam to the steam turbine. The nominal facility electricity generating capacity is
650 MW.

1.2.2 Project Status

The second amendment to the NOC/PSD permit for this project became effective on October 19,
2004. Condition 26.2 of the amended permit, allowed Grays Harbor Energy LLC to suspend
construction. The permit becomes void if construction is not restarted by January 20, 2006. On
September 6,2005, EFSEC received Grays Harbor Energy. LLC’s application for a third amendment
to PSDINOC Permit No. EFSEC/2001-01. The application requests an additional extension of
the deadline to re-start construction to July20, 2007.

2.0 EXTENSION POLICY AND PROCEDURE

Federal regulation 40 CFR 52.21 (r)(2) authorizes EFSEC to grant PSD permit extensions. The
recommended proôedure is outlined in EPA Guidance Document 1-88g. Relative to the Satsop
CT, the relevant issues are:

1. The extension request must be received by the permitting agency prior to expiration of the
permit.

2. The Best Available. Control Technology (BACT) analysis and determination must be
updated to current standards.

3. PSD increment consumption and air quality impacts must be reassessed to assure that
interim source growth would not materially alter the conclusions made relative to the
original permit decision. -

4. The decision to extend the permit must be subject to the same public, review and
comment procedures as applicable to the original permit.

2.1 EXTENSION REQUEST TIMELINESS

Grays Harbor Energy LLC submitted an application for extension of PSD/NOC Permit No.
EFSEC/2001-01 on September 6, 2005. EFSEC finds that this is a timely request for PSD permit
extension.

2.2 BACT DETERMINATION

The BACT determination that is the basis of the terms and conditions of PSDJNOC Permit
No. EFSEC/2001-Ol Amendment 2 is described in detail in the “FACT SHEET FOR
PREVENTION OF SIGNTFICANT DETERIORATION PERMIT Satsop Combustion Turbine
Project NO. EFSEC/200l-01 Amendment 2 Elma, Washington, May 14, 2004,” attached, and is
incorporated herein by reference. That BACT determination is summarized in Table 1, below:

EPA Region IX Policy on PSD Permit Extejisions, Wayne Blanchard (Chief, New Source Section) to Region DC
States and Districts (September 8, 1988).
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Table 1: BACT Determination for PSD/NOC Permit No. EFSEC/2001-O1

Eth~on ~f~ant~ : .. Averagi~g~
Point ...~. Period ~Oütrot C

H . : . Te.chaoiog~,.
Each CGT Nitrogen 2.5 ppmdv 1 hour Selective
exhaust stack Oxides (NOx) (corrected to 15% oxygen) Catalytic

• Reduction (5CR)
Carbon 3.0 ppmdv 3 hour Dry Low
Monoxide (corrected to 15% oxygen) NO~(DLN)
(CO) Combustor with

Low NO~ duct
burner

Sulfur Oxides Burn only natural gas. I 2-month Burn only natural
• (SO2) 0.27 ppmdv rolling gas in the

(corrected to• 15% oxygen) turbines
Particulate 0.003 grains/dry standard 24 hour Good

matter (PM) cubic foot, total of filterable Combustion
all assumed to and condensable fractions Practice

less than
~ lOmicronsin

diameter
(PM10)
Volatile 2.8 ppmdv (as carbon, 24 hour Good
Organic corrected to 15% oxygen) Combustion
Compounds Practice and
(VOC5) Catalytic

Oxidation
Sulfuric Acid 0.12 ppmdv 12-month Burn only natural

• Mist (112504) (corrected to 15% oxygen) rolling gas in the
turbines

Ammonia 5 ppmdv 24 hour Selective
(corrected to 15% oxygen) Catalytic

~ Reduction (SCR)
Cooling tower PM /PM10 1.02 lb/hr Calendar Drift eliminators

month with a drift loss
. rate of 0.001%

Auxiliary NOx 30 ppmdv 1 hour Flue gas
boiler (corrected to• 3% oxygen) recirculation, low

• CO 50 ppmdv 3 hour NO~ burners,.
(corrected to 3% oxygen) good combustion

SO2 1 ppmdv 3 hour practices, and the
(corrected to 3% oxygen) use of natural gas

PM /PM10 0.005 grains/dscf (corrected 12-month
to 15% oxygen) rolling
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VOCs 0.0055 pounds per million 1 hour
British thermal units

Diesel NOx 6.4 grams per kilowatt-hour Hours Emission
generator CO 3.5 grams per kilowatt-hour operated in requirements for
exhaust stack PM 1PM10 0.20 grams per kilowatt-hour each 12 new Tier 2, non-

consecutive road
months compression

SO2 Use only on-road specification diesel oil (40 ignition engines
CFR § 80.29(a)(i)) (40 CFR 89,

Subpart B)
Diesel engines Non-road compression ignition engine requirements in 40 CFR 89, Subpart B
for emergency
fire water
pumps

2.2.1 Review ofRecent BA CTDeterminations

EFSEC’s• permit writer searched EPA’s BACT/RACT/LAER Clearinghouse4 to determine
whether more effective pollutant control technologies had been imposed in permits subsequent to
the final and effective date of PSD/NOC Permit No. EFSEC/2001-0l. The search results
indicated the same control technologies are being applied as shown jn Table 1 for the Satsop CT.

2.22 BACTfQTNOx

Combustion Turbines:

EPA’s BACTJRACT/LAER Clearinghouse shows BACT and Lowest Achievable Emission Level
(LAER) determinations for NOx emission limits over the last five years varying from 2.0 ppmdv
to 4.5 ppmdv with 1 hour to 24 hour averaging periods,, with 8CR being used as the control
technology. However, a number of turbines permitted in the low end of the range have not yet
completed constrtiction5. Variations in the permitted emission levels are explained to some
degree by corresponding variations in the intended use of the turbine, for example, whether there
will be much variation, in the continual operating rate. No comparable facility has permit
condjtions lower than 2.0 ppmdv.

Grays Harbor Energy LLC proposes no changes in the NOx control technology or to existing
permit. conditions for the’ combustion turbines, ‘resulting in an houfly limit of 2.5 ppmdv, and a
2.0 ppmdv 24-hour moving average limit. EFSEC finds no grounds to support altering the BACT
determination made for PSDINOC Permit No. EFSEC/200 1-01 for NOx control for the Satsop CT.

4TTN Web - Technology Transfer Network, Clean Air Technology Center, RACT/BACT/LAER Clearinghouse,
http://c~ub 1 .epa,gov/rblc/cffi~/basicsearch.cfIn

Between 1999 and 2003, numerous natural gas-fired electrical generation facilities were proposed. As a result of
high natural gas prices many of these projects were either put on hold or abandoned after they received their
permits.
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EFSEC finds that Grays Harbor EneigyLLC’s proposal for NOx control is BACT for the Satsop
CT.

Auxiliary Boiler: /

Of the last sixteen natural gas fired boilers listed in EPA’s BACT/RACT/LAER Clearinghouse
(early 2003 to present) and in the same si~e-rañge as proposed for the Satsop CT, none show a
BACT determination more stringent than the low-NOx combustor with flue gas recirculation.
This is essentially standard equipment on this size~range of natural gas-fired boiler. The lowest
permitted NOx emissions limit is 0.035 pounds NOx per million Btus (lb/MMBtu).

Grays Harbor Energy LLC proposes no changes in the NOx control technology or to existing
permit conditions for the auxiliary boiler (0.035 lb NOx /hr). The control level matches the most
restrictive level described in EPA’s BACT/RACT/LAER Clearinghouse. EFSEC accepts this as
BACT for NOx control for the auxiliary boiler for the Satsop CT.

Diesel-fueled emergency generator and fire suppression pump drive:

Grays Harbor Energy LLC proposes no changes to the size, operation or emission limits of the
emergency generator or fire suppression pump drive. Because operation of the generator and the
fire suppression pump drive is limited to 500 hours per year, these units are de-minimis sources
of emissions. They are required to comply with the applicable internal combustion engine
standards in 40 CFR 89, Subpart B. EFSEC accepts this as BACT for NOx control for these
emissions units for the Satsop CT.

2.2.3 BACTJorCO

Combustion Turbines:

EPA’s BACT/RACT/LAER Clearinghouse shows BACT and LAER determinaticiris for CO
emission limits over the last five years varying from 1.8 ppmdv to 25.9 ppmdv with 1 hour to 3
hour averaging periods. More recent permits tend to be more restrictive. However, only about
one in six of recent permits has a CO emission limit below 3 ppmdv. Nonetheless, the number of
permits specifijing CO emission limts at 2 ppmdv indicates that this limit is generally-accepted as
technically feasible using oxidation catalysis. In contrast to ammonia-driven catalysis for NOx
reduction, there is no reactive chemical added to the exhaust stream that participates in catalytic
CO oxidation. Consequently, the degree of CO reduction is insensitive to variations in the turbine
operating rate as long as the exhaust stream and catalyst is sufficiently hot.

Grays Harbor Energy LLC proposes no changes to the permit limit at 3.0 ppmdv using the
inherent combustion characteristics of the low-NOx combustor with flue gas recirculation as the
means for CO control. As in the previous permit amendment, the BACT effectiveness analysis
shows that addition of a CO combustion catalyst system to lower CO - emissions to 2 ppmdv
would cost over $30,000 per ton CO removed. EFSEC agrees that this is not economically
justifiable. EFSEC concludes that BACT for CO emissions from each CGT stack at the Satsop
CT is 3.0 ppmdv (3-hour average).
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Auxiliary Boiler:

Of the natural gas-fired boilers listed in EPA’s BACTJRACT/LAER Clearinghouse (early 2003 to
present) and in the same size-range as proposed for the Satsop CT, none show a control
technology basis for CO minimization other than “good combustion practice.” CO emissions
levels in the Clearinghouse vary a 100-fold range (0.008 to 0.8 lb CO/MiviBtu), with the BACT
determination being primarily dependent on the vendor guarantee. One determination is lower
than that proposed by Grays Harbor Energy LLC’s 0.035 lb CO/MMBtu, but the boiler has yet to
be installed and demonstrated.

Grays Harbor Energy LLC proposes no changes in the existing permit CO conditions for the
auxiliary boiler. Because a lower emission rate has not yet been demonstrated in operation,
EFSEC agrees with 0.035 lb CO/MtMBtu as BACT for CO emissions control for the auxiliary
boiler for the Satsop CT.

Diesel-theled emergency generator and fire suppression pump drive:

Grays Harbor Energy LLC proposes no changes to the size, operation or emission limits of the
emergency generator or fire suppression pump driye. Because operation of the generator and the
fire suppression pump drive is limited to 500 hours per year, these units are de-mininiis source of
emissions. They are required to comply with the internal combustion engine standards in 40 CFR
89, Subpart B. EFSEC accepts this as BACT for CO control for these emissions units for the
Satsop CT.

• 2.2.4 BACTf0rPM)o

Combustion Turbines:

EPA’s BACT/RACT/LAER Clearinghouse lists no combustion turbines required to apply
technology for PM10 control. The Satsop CT PM10 emissions limit in PSD/NOC Permit No.
EFSEC/2001 -01 was derived directly from the turbine vendor’s (General Electric) performaiEe
specifications. Under “good combustion practice,” PM10 emissions can vary with turbine design
and natural gas quality. Turbine design is not a consideration under PSD review, and natural gas
quality is determined by the natural gas source used for supply. Consequently, EFSEC believes
the Satsop CT PM10 emission limit has been specified using the best information available, and
BACT is “good combustion practice”.

Auxiliary Boiler:

EPA’s BACT/RACTILAER Clearinghouse lists no natural gas-fired boilers in Satsop CT~s size-
range required to apply technology for PM10 control other than “good combustion practice.”
Based on the samerationale as described in the immediately preceding paragraph for combustion
turbines, EFSEC accepts Grays Harbor Energy LLC’s proposal of 0.005 grainsfdscf as BACT for
the auxiliary boiler for the Satsop CT.

Diesel-ffieled emergency generator and fire suppression pump drive:

As stated above, these are de minimis use emission units, with limits on the hours of operation.
They are required to comply with the internal combustion engine standards in 40 CFR 89,
Subpart B. EFSEC accepts this as BACT for PM10 control for these emissions units for the
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Satsop CT~

Cooling Tower:

Steam from the steam-electric turbine is recycled to the ERSO afler being condensed by passing
through heat exchangers in the cooling tower. Cooling tower water is evaporated to dissipate heat
from the steam condensation. This is accomplished by blowing air through the cooling tower
water. Some liquid water is picked up by the air stream as a mist. That water contains suspended
solids that become particulate matter as this aerosol evaporates in ambient air. It is common
practice to install a mist eliminator to condense this aerosol and minimize the “drift loss.” The
state-of~the-art is a mist eliminator with about 0.001% drift loss.

EPA’s BACT/RACTILAER Clearinghouse lists eight BACT determinations for particulate
emissions from cooling towers since the beginning of 2002 that include information on the
related cooling tower system PM emission reduction efficiency. Two entries indicate a required
PM reduction efficiency below 0.001%. This is accomplished by pretreatment of the cooling
tower makeup water to reduce its suspended solids content6. The remaining entries in the
Clearinghouse are at 0.001% or higher.

Grays Harbor Energy LLC proposes no changes to the size, operation or emission limits of the
cooling tower permitted through Amendment 2. Western Washington’s ground and surface
waters have relatively low dissolved solids contents, nominally between 10 milligrams per liter
(mg/L) and 200 mgJL. The Satsop CT cooling tower should use about 1,000 gallons per minute
in makeup water. EFSEC’s permit writer estimates that the capital cost for a pretreatment system
would be between $500,000 and $1.4 million7. The capital-related annual cost alone (assuming
complete PM10 reduction) would be at least $19,000 per ton PM10 reduced. EFSEC believes this
is economically unjustifiable. EFSEC concludes a mist eliminator with not more than a 0.001%
drift loss is BACT for PM10 emissions from the cooling tower of the Satsop CT.

2.2.5 BACTfor 802 and Sulfuric Acid Mist

Combustion Turbines and Auxiliary Boiler:

EPA’s BACT/RACT/LAER Clearinghouse lists no combined cycle turbine projects required to
use any control technology for minimization of SO2 or Sulfuric Acid Mist (SOx) emissions other
than use of low sulfur content fuels. Natural gas is the lowest sulfur-content fuel available to the
Satsop CT (although the sulfur content varies from source-to-source). Under permit conditions,
Satsop CT turbines and HRSG will only be allowed to burn natural gas. Post-process sulfur
removal technologies that might be considered under “technology transfer” are only applicable
to process exhaust streams having much higher SOX content than the Satsop CT. Sulfur could
also be reduced in the natural gas used as fuel prior to being burned un the turbines. However,
EFSEC’s permit writer estimates the cost to exceed $50,000 per ton SOX reduced, and obviously

6 EFSEC required more stringent particulate control for the Wallula Power Project because the facility was located

in an area classified in nonattainment for PM. -

Water Quality of the Lower Columbia River Basin: Analysis of Current and Historical Water-Quality Data through
1994; U.S. Geological Survey, Water-Resources Investigations Report 95-4294
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economically unjustifiable. EFSEC agrees that burning only natural gas in the combustion
turbines and auxiliary boiler is BACT for 502 and Sulfuric Acid Mist for the Satsop CT.

Diesel-fueled emergency generator and fire suppression pump drive:

These are diesel-fueled reciprocating engines intended only for emergency use. In the event of an
emergency, Grays Harbor Energy LLC may not have access to natural gas. A supply of diesel oil
will be kept on-site. These are de minimis-use emissions units. They are required to comply with
the internal combustion engine standards in 40 CFR 89, Subpart B. EFSEC believes that this,
coupled with the requirement to use only on-road specification (40 CFR § 80.29(a)(i)), low-
sulfur content diesel fuel constitute BACT for SO,~.

2.2.6 BACTJor VOCs

Combustion Turbines:

EPA’s BACT/RACT/LAER Clearinghouse listh over thirty combined cycle.turbine projects from
the beginning of 2003 to present. VOC emissions limits range from 1 ppmdv to over 30 ppmdv.
VOC emission limits above 6 ppmdv are attributed to facilities using oxidation catalysis.
Control technologies cited as BACT are about equally distributed between “good combustion
practice” and “oxidation catalysis.” There is no apparent chronological trend toward the choice of
oxidation catalysis over this time period. There is no statistically significant difference in the
VOC emission limit between those permits based on good combustion practice and those based
on oxidation catalysis once the values above 6 ppmdv are culled. The mean permit limit is
between 3.0 and 3.1 ppmdv. The limit in the Satsop CT permit is 2.8 ppmdv. Comparisons of
facilities are made complicated because very few of the Clearinghouse listings state the specie
used as the VOC quantification basis.

Notwithstanding the above-described lack of consistency in permit conditions, there is strong
technical evidence that VOCs are oxidized by catalytic oxidation systems8. It is reasonable to
assume that use of catalytic oxidation could bring the combustion turbines’ VOC emissions down
to 1 ppmdv and CO emissions down to 2 ppmdv. Extending the BACT effectivenes~ analysis
submitted by Grays Harbor Energy LLC for only CO reductjon by catalytic oxidation to cover
both CO and VOCs results in a cost of over $15,000 per ton pollutant reduction. EFSEC believes
this reduction is not economically justifiable. EFSEC concludes that BACT for VOC emissions
from each Satsop CT CGT stack is 2.8 ppmdv (1-hour average).

Auxiliary Boiler:

Grays Harbor Energy LLC proposes no changes to the VOC emission limits for the auxiliary
boiler, i.e. that the emissions limit remain at 0.469 lb/hr for a 1-hour average (0.0158
lb/MMBtu). EPA’s BACT/RACT/LAER Clearinghouse lists over twenty-seven natural gas-fired
boilers in the size range of Satsop CT’s proposed auxiliary boiler from the beginning of 2002 to
present. Over two-thirds have VOC emission limits less than 0.008 ib/MiviBtu. Within that
group, the median permit limit is 0.0055 lb VOCs/MMBtu.

EFSEC concludes BACT for Satsop CT’s auxiliary boiler’s VOC emission is 0.0055 Ib/tyfiviBtu.

“Burning Questions,” Richard Cooley; Environmental Protection Vol. 13, No.2, p. 12.
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This brings the VOC emissions limit from the auxiliary boiler to 0.16 lb/hr on a 1-hour average.
This is about a two-thirds reduction from the previously permitted level.

Diesel-flieled emergency generator and fire suppression pump drive:

As explained above, these are de minimis use emission units. They are required to comply with
the internal combustion engine standards in 40 CFR 89, Subpart B. EFSEC accepts this as BACT
for voç control for these emissions units for the Satsop CT.

2.2.7 Startup and shutdown conditions

The “FACT SHEET FOR PREVENTION OF SIGNIFICANT DETERIORATION PERMIT
Satsop Combustion Turbine Project NO. EFSECI2001-01 Amendment 2 Elma, Washington,
May 14, 2004” gives a detailed description of startup and shutdown operation. Placing permit
restrictions on startup and shutdown operation is a relatively new concept in new source review
permitting. There is little or nothing in the literature, CT vendor specifications, or in EPA’s
BACTJRACT/LAER Clearinghouse to use as a basis~ for making CT startup and shutdown
BACT determinations. Even considering CT permits that may include startup and shutdown
conditions, fe~v or none have been in operation long enough to have data that might allow a
BACT-based assessment of startup-and shutdown emission limits. Nonetheless, EPA guidance9
indicates that if the emission limits specified for normal operation are not feasible under startup
or shutdown, PSD permits must speci& startup and shutdown emission limits that are protective
of the National Ambient Air Quality Standards (NAAQS). EFSEC concludes that the operational
and emission limits specified in the permit are proteãtive of the NAAQS, and constitute BACT.
for the Satsop CT.

2.2.8 Toxic Air Pollutants (TAPs)

Satsop CT would emit small quantities of organic TAPs as products of incomplete combustion
and inorganic TAPs as a pass-through of minor contaminants in the natural gas or from gradual
erosion of the CT components exposed to the combustiqn process. EFSEC has been able to find
no evidence of natural gas pretreatment or combustion exhaust post-treatment applied to
combustion turbines to reduce these TAPs. EFSEC concludes that “no control” still constitutes
Toxics-BACT (T-BACT) for the TAPs expected tobe released from Satsop CT1 0.

Satsop CT will emit excess ammonia as a necessary collateral effect of using SCR for NOX
reduction. EFSEC has found no evidence that more restrictive permit conditions than in
PSD/NOC Permit No. EFSEC/200l-01 have been specified for ammonia emissions from CTs.
EFSEC concludes that 5 ppmdv ammonia and the operational requirements on catalyst
replacement expressed in the permit still constitute T-BACT for the Satsop CT.

9Rasnic, John, Director Stationary Source Division, Office ofAir Quality Planning and Standards to Linda Murphy,
director, Air, Pesticides and Toxics Management Division, Region 1; “Automatic or Blanket Exemptions for Excess
Emissions During Startup and Shutdowns Under PSD (January 28, 1993).

‘° Modeled air quality impacts of all TAPs expected to be released by Satsop CT were below the acceptable source

impact levels specified in Chapter 173-460 WAC.
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2.2.9 BACTDeterminatjon

With the exception noted above for VOC emissions from the auxiliary boiler, EFSEC
concludes that the BACT determination and related permit terms and conditions under the
original PSD/NOC Permit No. EFSEC/2001-O1 remain valid.

The BACT determination for the auxiliary boiler VOC emissions is 0.0055 lb/MMBtu.

2.3 Air Quality Impacts

2.3.] Consideration ofAir Quality Impacts

Air quality impacts related to the maximum allowed emissions from the Satsop CT are shown in
Table 2, below. They are compared to significance thresholds, allowable increment consumption
levels, National Ambient Air Quality Standards (NAAQS), and Washington Ambient Air Quality
Standards. Grays Harbor Energy LLC proposes no changes to its methods of operation of the
Satsop CT. Therefore, emissions modeling previously performed in support of Permit No.
EFSEC/200l-01 remains valid. Likewise, Class I Area estimated visibility impacts and
deposition of sulfur and nitrogen attributable to Satsop CT are unchanged by the tenils in
proposed PSD/NOC Permit No. EFSEC/200l-Ol Amendment 3. No violation of these thresholds
or standards is expected as a result of the operation of the Satsop CT.

As shown in Table 2, air quality impacts for all pollutants for which the USEPA has established
allowable increment consumption nd/or NAAQS are below the “modeling significance level,”
where applicable. The U.S. EPA judges such impacts to be insignificant.

With respect to review and regulation of PM2.5 emissions under the PSD program, in the absence
of Significant Impact Levels (SILs) specified in regulation, and lacking established modeling
methodologies, compliance with PM10 emission standards and thresholds is currently considered
a surrogate test for PM2.511.

2.3.2 Consideration ofRegional Growth

The area surrounding Elma, Washington was and remains primarily rural. No significant growth
has occurred since the origination of PSD Permit EFSEC/2001 -01. No significant growth is
expected as a result of the Satsop CT project.

3.0 DETERMINATION

EFSEC concludes that subject to consideration ofpublic comment on review of this permit
extension request, -

1. All requirements are fulfilled to approve the extension request,

2. With the exception noted above for VOC emissions from the auxiliary boiler, no changes
are required to the original terms and conditions of PSD/NOC Permit No. EFSEC/2001-
01, and

~ “Interim Implementation, of New Source Review Requirements for PM2~~, John S. Seitz, Director Office of Air

Quality Planning & Standards (IvID-lO), US EPA (1997).
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3. The deadline to restart construction for the Satsop CT project under PSD/NOC Permit
No. EFSEC/2001-01 will be extended to July 20, 2007.

4.0 ADMINISTRATIVE CORRECTIONS

The format of the permit has been revised to group approval conditions by unit operation.

Typographical errors were corrected:

“The” substituted for “each” in Approval Condition 7 because there will be only
one emergency generator.

• “g” corrected to “kg” in Approval Conditiorr7.4.1.

The sulfur content limitation for diesel fUel used by Satsop CT was changed to give a
more complete regulatory description (Approval Conditions 3.1 and 4).

Minor calculation errors: -

• Translation of granis per kilowatt-hour to kilograms per hour in Approval
Condition 7.1.1.

Aimual CO limit corrected to 232 tons per year (TPY) from 251 (Approval
Condition 10).

AnnualNOx limit corrected to 1.73 TPY from 1.35 (Approval Condition 10).

5.0 REGULATORY REQUIREMENTS

5.1 Federal regulations: -

Prevention of Significant Deterioration
New Source Performance Standards
New Source Performance Standards
New Source Performance Standards
New Source Performance Standards,

Quality Assurance Procedures
New Source Performance Standards,

Performance Specifications
National Emission Standards for Hazardous

Air Pollutants
Acid Rain Permitting
Emissions Monitoring and Permitting
NO~ Requirements
Monitoring of sulfur content of natural gas

40 CFR 52.21
40 CFR 60, Subpart GG
40 CFR 60, Subpart Da
40 CFR 60, Subpart Dc

40 CFR 60, Appendix F
40 CFR 60, Appendix B

Subpart YYYY40 CFR 63’,
40 CFR 72
40 CFR 75
40 CFR 76
40 CFR 60.334(b)(2), 40 CFR
72.2, and 40 CFR Part 75,
Appendix D
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5.2 State regulations

General and Operating Permit Regulations
for Air Polluting Sources 463-78 WAC

General Regulations for Air Pollution Sources
(by reference) 173-400 WAC

Operating Permit Regulation (by reference) 173-401 WAC
Acid Rain Regulation (by reference) 173-406 WAC
Controls For New Sources of Toxic Air Pollutants

(by reference) 173-460 WAC

6.0 ADDITIONAL INFORMATION

For additional information about this permit extension request, please contact:

Irma Makarow
Siting Manager
EFSBC
P.O. Box 43172
Olympia WA 98504-3 172

(360) 956-2047
irinam(ä~cted.wa. gov
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